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Abstract
We look at the interior operator reconstruction from the point of view of Petz
map and study its complexity. We show that Petz maps can be written as precursors
under the condition of perfect recovery. When we have the entire boundary system
its complexity is related to the volume / action of the wormhole from the bulk
operator to the boundary. When we only have access to part of the system, Python’s
lunch appears and its restricted complexity depends exponentially on the size of the
subsystem one loses access to.
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1 Introduction
In AdS/CFT correspondence, the bulk operators can be written as boundary operators
[1]. For an operator inside the causal patch of the boundary region, one can use HKLL
and write the operator as a smeared operator on the boundary. For a state with a dual
geometry which contains a black hole, it was argued that outside the black hole horizon,
the complexity of operator reconstruction is related to the radial location of the bulk
operator [2]. As an exterior operator approaches the black hole horizon, the complexity
blows up. On the other hand, the operator reconstruction beyond causal wedge and inside
entanglement wedge is still possible [3][4][5]. In this paper, we look at the interior operator
reconstruction from the point of view of Petz map and study its complexity.
Petz map assumes fine-tuned knowledge about the state, i.e., one needs to know how
the code subspace is embedded into the the boundary Hilbert space [6][7][8]. It was argued
that the spacetime region in the black hole interior corresponds to the quantum circuit
preparing the state [9][10]. In the rest of the paper we will call it the horizontal circuit
as it grows in spacelike direction. To write down an interior operator with Petz map, one
needs to know the portion of the circuit lying between the operator and the black hole
horizon (Figure 1). Once one knows the horizontal circuit, one can shorten the wormhole,
apply the operator, then evolve back. We show that this is essentially what Petz map does
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in case of perfect recovery.
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Figure 1
Petz map also allows one to reconstruct the operator from part of the boundary system
so the operator reconstruction is not unique. The complexity of the reconstructed operator
is the lowest when we keep the entire system. In this case, the complexity is given by
the volume / action of the part of the interior from the bulk operator to the boundary
(Figure 1). In this sense, the relation between radial location and operator complexity as
advocated in [2] still holds. The deeper a bulk operator is, the more complex its boundary
reconstruction is . If one wants to reconstruct the operator from part of the boundary
system, the reconstruction is still possible but the complexity can be significantly higher.
This is exactly the Python’s lunch situation as discussed in [11]. See also [12]. The tensor
network complexity is still controlled by the wormhole volume but the circuit complexity
is exponential in the number of qubits one loses access to.
Naively the above discussion contradicts the statement that the complexity of a bulk
operator blows up as we move it closer and closer to the horizon from the exterior [2]. The
resolution is that HKLL reconstruction as discussed in [2] does not make use of fine-tuned
information about the state as Petz map does. If one wants to reconstruct the interior
operator using Petz map, one needs fine-tuned information about the horizontal circuit.
In general it is very complex to figure this out from the boundary state [13]. That’s why
the interior reconstruction is hard and this is the essential difference between operator
reconstruction inside and outside the horizon. In other words, the horizontal circuit stored
in the interior may not be very complex but it is very difficult to figure out what this
circuit is from the boundary data.
The rest of the paper is organized as follows. In section 2 we look at some examples.
Assume perfect recovery we write Petz map in the form of a precursor UWU † for some
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unitary operator U . In section 3 we look at its complexity. We compare it with the action
/ volume from the operator to the boundary when we have access to the entire system.
We see the appearance of Python’s lunch when we only have part of the boundary system.
We compare with the operator reconstruction outside horizon using HKLL.
2 Petz maps as precursors
In this section we study Petz map in various examples under the condition of perfect
recovery. We will work in black hole models where the black hole is represented by S
qubits. Our goal is to write the Petz map reconstruction of black hole interior operators
in the form UWU † for U unitary and W simple operator. In this paper we will use the
word “precursor” in a flexible way and call such an operator a precursor. U may or may
not be the black hole time evolution. In this form one can easily analyze its complexity
and make a connection with the EPR geometry.
In this paper we will use the following definition of Petz map from [8][14]. W is
an operator on the code subspace. V is the embedding of the code subspace into the
CFT Hilbert space. Assume we have access to subsystem A and lose subsystem A¯. The
reconstruction of W on subsystem A is given by
WA = σ
− 1
2
A trA¯(VWV
†)σ
− 1
2
A (2.1)
where σA = trA¯ Πcode = trA¯ V V
†.
2.1 perturbed thermofield double
Consider the simplest example where Alice perturbs thermofield double by throwing in
some object with energy much higher than Hawking temperature. We model this as the
following. We represent thermofield double as S Bell pairs shared between Alice and Bob.
Then we throw in an extra spin in state |a〉 to Alice side. We have initial state
|ψ0〉 = 1√
N
∑
I
|a, I〉A |I〉B
Alice time evolves it for a while, the state becomes
|ψ1〉 = 1√
N
∑
I,i
|i〉A Ui,aI |I〉B
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There is a two-dimensional code subspace spanned by the two spin states |a〉.
V : Hcode −→ HA ×HB
|a〉 7→ 1√
N
∑
I,i
|i〉A Ui,aI |I〉B
At this point Alice wants to flip the spin, i.e., map |a〉 →∑b |b〉Wba. A straightforward
evaluation of Petz map shows that Alice needs to apply UWU †. We leave the details to
Appendix A. An immediate question is, what is U? We don’t know U . All we know are
the following matrices when we trace out Bob’s system in the code subspace.1
trB(V |a〉 〈b|V †) = 1
N
∑
i,j
|i〉 〈j|
∑
I
Ui,aIU
∗
j,bI (2.2)
These matrices (2.2) do not uniquely determine U , but they are enough to tell us what
is UWU †. In this example, we get a precursor UWU † where U is the black hole time
evolution. Intuitively, as time increases the black hole interior gets longer while the spin
stays inside. Alice undoes the evolution stored in the horizontal circuit by U †, gets the
spin out, flips it, and then applies U again.
2.2 Pure state black hole
Next, we consider pure state black holes. The initial state is |a, I〉 where a represents a
spin. Under time evolution, this state becomes
ψ1 =
∑
i,α
|i, α〉Uiα,aI
where α represents the subsystem we will trace out later.
Our task is to flip the spin a, i.e., apply W = σx on the spin. We have one logical qubit
embedded into the boundary Hilbert space.
V :Hcode → H
|a〉 7→
∑
i,α
|i, α〉Uiα,aI ≡ |eaI〉 (2.3)
1In this paper, this is what we mean when we talk about knowing the horizontal circuit. We need to
know how some particular code subspace we are interested in is embedded the boundary Hilbert space.
This is a time-dependent concept. As the wormhole gets longer the embedding becomes more complex.
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We assume we have the knowledge of the following matrices.
trA¯
(
V |a〉 〈b|V †) = ∑
α
|i〉 〈j|Uiα,aIU∗jα,aI
• Keep the entire system
First, we consider the simplest case when we don’t trace out anything, i.e., A¯ (subsys-
tem corresponding to index α) is empty set. We can guess the answer to be UWU †.
We check this from the definition of the Petz map. In this case, the embedding map
V is given in (2.3).
V =
∑
i
Ui,aI |i〉 〈a|
In the definition of Petz map,
VWV † =
∑
i,j
|i〉Ui,aIWabU∗j,bI 〈j|
=
∑
a,b
|eaI〉Wab 〈ebI | no summation on I
Notice that this is NOT the simple matrix product UWU † as there is no summation
on the index I. VWV † only acts non-trivially on the the code subspace. Outside
the code subspace, it gives zero.
On the other hand, we look at the matrix product UWU † =
∑
a,b,J |eaJ〉Wab 〈ebJ |.
Comparing with VWV † it has extra summation on the index J . Notice that we have
Πcode = V V
† =
∑
a
|eaI〉 〈eaI |
VWV † = Π
1
2
code
(
UWU †
)
Π
1
2
code
As a result, one can write the Petz map as
WA = Π
− 1
2
code(VWV
†)Π
− 1
2
code = UWU
†
Notice that from the knowledge of the code subspace, we know Ui,aI for fixed I and
any a, but this is not enough to determine UWU †. In this case, the Petz map (2.1) is
not uniquely defined outside the code subspace. Outside the code subspace, VWV †
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gives zero and Πcode also gives zero. Their ratio is not uniquely determined. In this
example, we simply used the original black hole time evolution to extend it.
• Tracing out part of the system
If we don’t trace out any part, we can simply reverse the time evolution. If we trace
out part of the system, one can still reverse the effect of U but in a more complex
way. Here, we assume U is random enough that we can treat it as a perfect tensor,
i.e., there is an isometry from a smaller subset of indices to a larger subset. We
will show that we could still write the Petz map as U˜WU˜ † for some other unitary
operator U˜ .
We have the state
ψ1 =
∑
i,α
|i, α〉Uiα,aI
Subsystem A corresponds to the index i and subsystem A¯ corresponds to index α.
Let dA¯ be the dimension of subsystem A¯. Now we only have access to subsystem A
and we want to flip the spin as before.
Assuming |i| > |a||α|, with fixed index I the tensor U is an isometry from index aα
to index i. We first extend this isometry to an unitary. We divide the index I into
two parts: I = I1I0 such that |i| = |a||α||I1|.
We let
U˜i,aαI′1 ≡ dA¯Uiα,aI′1I0
Note that the definition of U˜ depends on I0. By assumption U˜ is an unitary opera-
tor. Here is a pictorial representation of the operator U˜ . The arrows represent the
directions of U and U˜ .
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<latexit sha1_base64= "nbLuPgKggxVnqbHHCkB9Galj9oY=">AAACCXicdVD LSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm0 0kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDuf cC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRh HZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBa FtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq 27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXI yLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0 BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2H IO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8C iY8FJkqXV9EVffcA/ye9umkh07qxa21UlFUGR+AYnA ELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJ xvsX9qeaSA==</latexit><latexit sha1_base64= "nbLuPgKggxVnqbHHCkB9Galj9oY=">AAACCXicdVD LSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm0 0kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDuf cC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRh HZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBa FtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq 27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXI yLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0 BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2H IO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8C iY8FJkqXV9EVffcA/ye9umkh07qxa21UlFUGR+AYnA ELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJ xvsX9qeaSA==</latexit><latexit sha1_base64= "nbLuPgKggxVnqbHHCkB9Galj9oY=">AAACCXicdVD LSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm0 0kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDuf cC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRh HZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBa FtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq 27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXI yLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0 BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2H IO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8C iY8FJkqXV9EVffcA/ye9umkh07qxa21UlFUGR+AYnA ELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJ xvsX9qeaSA==</latexit><latexit sha1_base64= "nbLuPgKggxVnqbHHCkB9Galj9oY=">AAACCXicdVD LSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm0 0kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDuf cC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRh HZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBa FtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq 27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXI yLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0 BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2H IO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8C iY8FJkqXV9EVffcA/ye9umkh07qxa21UlFUGR+AYnA ELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJ xvsX9qeaSA==</latexit>
i
<latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZD NSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm0 5t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+f cC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqG LZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSw fTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/ jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShq h9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3 kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqiInJrB My5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1 r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZD NSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm0 5t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+f cC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqG LZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSw fTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/ jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShq h9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3 kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqiInJrB My5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1 r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZD NSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm0 5t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+f cC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqG LZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSw fTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/ jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShq h9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3 kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqiInJrB My5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1 r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZD NSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm0 5t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+f cC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqG LZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSw fTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/ jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShq h9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3 kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqiInJrB My5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1 r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
U˜
<latex it sha1_base 64="ApX+rRVL YV1rbOz1MFWV JGbnSMg=">A AACDXicbZDNS sNAFIVv6l+tf 1WXbgaL4KokI uiy4MZlBdMW2 lAmk5t26OSH mYkQQp9BcKuv 4U7c+gy+hY/g tM3Ctl4Y+Djn Xjhz/FRwpW3 726psbG5t71R 3a3v7B4dH9eO TjkoyydBliUh kz6cKBY/R1Vw L7KUSaeQL7P qTu5nffUKpeB I/6jxFL6KjmI ecUW2k3kBzES Bxh/WG3bTnQ 9bBKaEB5bSH9 Z9BkLAswlgzQ ZXqO3aqvYJKz ZnAaW2QKUwpm 9AR9g3GNELl FfO8U3JhlICE iTQv1mSu/r0o aKRUHvlmM6J6 rFa9mfivl45 zxZkyXknLOXR 46xU8TjONMVv ECDNBdEJm1ZC AS2Ra5AYok9z 8hLAxlZRpU2 DNVOSsFrIOna umYzedh+tGyy 7LqsIZnMMlOH ADLbiHNrjAQ MALvMKb9Wy9W x/W52K1YpU3p 7A01tcvQS+cE Q==</latexit ><latex it sha1_base 64="ApX+rRVL YV1rbOz1MFWV JGbnSMg=">A AACDXicbZDNS sNAFIVv6l+tf 1WXbgaL4KokI uiy4MZlBdMW2 lAmk5t26OSH mYkQQp9BcKuv 4U7c+gy+hY/g tM3Ctl4Y+Djn Xjhz/FRwpW3 726psbG5t71R 3a3v7B4dH9eO TjkoyydBliUh kz6cKBY/R1Vw L7KUSaeQL7P qTu5nffUKpeB I/6jxFL6KjmI ecUW2k3kBzES Bxh/WG3bTnQ 9bBKaEB5bSH9 Z9BkLAswlgzQ ZXqO3aqvYJKz ZnAaW2QKUwpm 9AR9g3GNELl FfO8U3JhlICE iTQv1mSu/r0o aKRUHvlmM6J6 rFa9mfivl45 zxZkyXknLOXR 46xU8TjONMVv ECDNBdEJm1ZC AS2Ra5AYok9z 8hLAxlZRpU2 DNVOSsFrIOna umYzedh+tGyy 7LqsIZnMMlOH ADLbiHNrjAQ MALvMKb9Wy9W x/W52K1YpU3p 7A01tcvQS+cE Q==</latexit ><latex it sha1_base 64="ApX+rRVL YV1rbOz1MFWV JGbnSMg=">A AACDXicbZDNS sNAFIVv6l+tf 1WXbgaL4KokI uiy4MZlBdMW2 lAmk5t26OSH mYkQQp9BcKuv 4U7c+gy+hY/g tM3Ctl4Y+Djn Xjhz/FRwpW3 726psbG5t71R 3a3v7B4dH9eO TjkoyydBliUh kz6cKBY/R1Vw L7KUSaeQL7P qTu5nffUKpeB I/6jxFL6KjmI ecUW2k3kBzES Bxh/WG3bTnQ 9bBKaEB5bSH9 Z9BkLAswlgzQ ZXqO3aqvYJKz ZnAaW2QKUwpm 9AR9g3GNELl FfO8U3JhlICE iTQv1mSu/r0o aKRUHvlmM6J6 rFa9mfivl45 zxZkyXknLOXR 46xU8TjONMVv ECDNBdEJm1ZC AS2Ra5AYok9z 8hLAxlZRpU2 DNVOSsFrIOna umYzedh+tGyy 7LqsIZnMMlOH ADLbiHNrjAQ MALvMKb9Wy9W x/W52K1YpU3p 7A01tcvQS+cE Q==</latexit ><latex it sha1_base 64="ApX+rRVL YV1rbOz1MFWV JGbnSMg=">A AACDXicbZDNS sNAFIVv6l+tf 1WXbgaL4KokI uiy4MZlBdMW2 lAmk5t26OSH mYkQQp9BcKuv 4U7c+gy+hY/g tM3Ctl4Y+Djn Xjhz/FRwpW3 726psbG5t71R 3a3v7B4dH9eO TjkoyydBliUh kz6cKBY/R1Vw L7KUSaeQL7P qTu5nffUKpeB I/6jxFL6KjmI ecUW2k3kBzES Bxh/WG3bTnQ 9bBKaEB5bSH9 Z9BkLAswlgzQ ZXqO3aqvYJKz ZnAaW2QKUwpm 9AR9g3GNELl FfO8U3JhlICE iTQv1mSu/r0o aKRUHvlmM6J6 rFa9mfivl45 zxZkyXknLOXR 46xU8TjONMVv ECDNBdEJm1ZC AS2Ra5AYok9z 8hLAxlZRpU2 DNVOSsFrIOna umYzedh+tGyy 7LqsIZnMMlOH ADLbiHNrjAQ MALvMKb9Wy9W x/W52K1YpU3p 7A01tcvQS+cE Q==</latexit >
=<latexit sha1_base64="7iDGlJ+OSvk2nOvgWlVt rPTODXw=">AAACBnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKAboeDGZQv2B9qhZNLbNjSTGZKMMAzdC271Nd yJW1/Dt/ARTNtZ2NYLgY9z7oWTE8SCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSUKIZNFolIdQKqUXCJTcONwE 6skIaBwHYwuZ/57SdUmkfy0aQx+iEdST7kjBorNe765YpbdedD1sHLoQL51Pvln94gYkmI0jBBte56bmz8jC rDmcBpqZdojCmb0BF2LUoaovazedApubDKgAwjZZ80ZK7+vchoqHUaBnYzpGasV72Z+K8Xj1PNmbZeTss5z PDWz7iME4OSLWIME0FMRGadkAFXyIxILVCmuP0JYWOqKDO2uZKtyFstZB1aV1XPrXqN60rNzcsqwhmcwyV4c AM1eIA6NIEBwgu8wpvz7Lw7H87nYrXg5DensDTO1y/fgpkl</latexit><latexit sha1_base64="7iDGlJ+OSvk2nOvgWlVt rPTODXw=">AAACBnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKAboeDGZQv2B9qhZNLbNjSTGZKMMAzdC271Nd yJW1/Dt/ARTNtZ2NYLgY9z7oWTE8SCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSUKIZNFolIdQKqUXCJTcONwE 6skIaBwHYwuZ/57SdUmkfy0aQx+iEdST7kjBorNe765YpbdedD1sHLoQL51Pvln94gYkmI0jBBte56bmz8jC rDmcBpqZdojCmb0BF2LUoaovazedApubDKgAwjZZ80ZK7+vchoqHUaBnYzpGasV72Z+K8Xj1PNmbZeTss5z PDWz7iME4OSLWIME0FMRGadkAFXyIxILVCmuP0JYWOqKDO2uZKtyFstZB1aV1XPrXqN60rNzcsqwhmcwyV4c AM1eIA6NIEBwgu8wpvz7Lw7H87nYrXg5DensDTO1y/fgpkl</latexit><latexit sha1_base64="7iDGlJ+OSvk2nOvgWlVt rPTODXw=">AAACBnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKAboeDGZQv2B9qhZNLbNjSTGZKMMAzdC271Nd yJW1/Dt/ARTNtZ2NYLgY9z7oWTE8SCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSUKIZNFolIdQKqUXCJTcONwE 6skIaBwHYwuZ/57SdUmkfy0aQx+iEdST7kjBorNe765YpbdedD1sHLoQL51Pvln94gYkmI0jBBte56bmz8jC rDmcBpqZdojCmb0BF2LUoaovazedApubDKgAwjZZ80ZK7+vchoqHUaBnYzpGasV72Z+K8Xj1PNmbZeTss5z PDWz7iME4OSLWIME0FMRGadkAFXyIxILVCmuP0JYWOqKDO2uZKtyFstZB1aV1XPrXqN60rNzcsqwhmcwyV4c AM1eIA6NIEBwgu8wpvz7Lw7H87nYrXg5DensDTO1y/fgpkl</latexit><latexit sha1_base64="7iDGlJ+OSvk2nOvgWlVt rPTODXw=">AAACBnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKAboeDGZQv2B9qhZNLbNjSTGZKMMAzdC271Nd yJW1/Dt/ARTNtZ2NYLgY9z7oWTE8SCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHSUKIZNFolIdQKqUXCJTcONwE 6skIaBwHYwuZ/57SdUmkfy0aQx+iEdST7kjBorNe765YpbdedD1sHLoQL51Pvln94gYkmI0jBBte56bmz8jC rDmcBpqZdojCmb0BF2LUoaovazedApubDKgAwjZZ80ZK7+vchoqHUaBnYzpGasV72Z+K8Xj1PNmbZeTss5z PDWz7iME4OSLWIME0FMRGadkAFXyIxILVCmuP0JYWOqKDO2uZKtyFstZB1aV1XPrXqN60rNzcsqwhmcwyV4c AM1eIA6NIEBwgu8wpvz7Lw7H87nYrXg5DensDTO1y/fgpkl</latexit>
i
<latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13I lbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPi YKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKs OZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5Rwmv PVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA9uo AH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13I lbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPi YKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKs OZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5Rwmv PVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA9uo AH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13I lbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPi YKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKs OZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5Rwmv PVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA9uo AH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13I lbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPi YKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKs OZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5Rwmv PVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA9uo AH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
I 01
<latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuB O3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V 0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojK qfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDINXL0ZY OXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ye9u mkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit ><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuB O3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V 0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojK qfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDINXL0ZY OXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ye9u mkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit ><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuB O3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V 0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojK qfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDINXL0ZY OXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ye9u mkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit ><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuB O3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V 0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojK qfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDINXL0ZY OXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ye9u mkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit >
a
<latexit sha1_base64="2UvAjpu3EhpBlOb48ll1 ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13I lbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdR PFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4c T4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK 9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsMpzAK ZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1 ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13I lbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdR PFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4c T4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK 9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsMpzAK ZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1 ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13I lbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdR PFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4c T4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK 9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsMpzAK ZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1 ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13I lbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdR PFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4c T4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK 9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsMpzAK ZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit>
↵
<latexit sha1_base64="vkp/5yn90hirwqK0f3bf lAdM/pw=">AAACC3icdZDLSgMxGIUz9VbrrerSTbAIrkpSxLa7ghuXFewF2qFk0kwnNjMTkoxQhj6C4FZfw5 249SF8Cx/BTDuCFf0h8HHO/8PJ8aTg2iD04RTW1jc2t4rbpZ3dvf2D8uFRV8eJoqxDYxGrvkc0EzxiHcONYH 2pGAk9wXre9Crze/dMaR5Ht2YmmRuSScR9TomxUndIhAzIqFxBVYQQxhhmgOuXyEKz2ajhBsSZZacC8mmPyp /DcUyTkEWGCqL1ACNp3JQow6lg89Iw0UwSOiUTNrAYkZBpN12kncMzq4yhHyv7IgMX6s+LlIRaz0LPbobEB Pq3l4l/ejKYaU619XJazWH8hpvySCaGRXQZw08ENDHMioFjrhg1YmaBUMXtTyANiCLU2PpKtqLvHuD/0K1VM arim4tKC+VlFcEJOAXnAIM6aIFr0AYdQMEdeARP4Nl5cF6cV+dtuVpw8ptjsDLO+xdye5uy</latexit><latexit sha1_base64="vkp/5yn90hirwqK0f3bf lAdM/pw=">AAACC3icdZDLSgMxGIUz9VbrrerSTbAIrkpSxLa7ghuXFewF2qFk0kwnNjMTkoxQhj6C4FZfw5 249SF8Cx/BTDuCFf0h8HHO/8PJ8aTg2iD04RTW1jc2t4rbpZ3dvf2D8uFRV8eJoqxDYxGrvkc0EzxiHcONYH 2pGAk9wXre9Crze/dMaR5Ht2YmmRuSScR9TomxUndIhAzIqFxBVYQQxhhmgOuXyEKz2ajhBsSZZacC8mmPyp /DcUyTkEWGCqL1ACNp3JQow6lg89Iw0UwSOiUTNrAYkZBpN12kncMzq4yhHyv7IgMX6s+LlIRaz0LPbobEB Pq3l4l/ejKYaU619XJazWH8hpvySCaGRXQZw08ENDHMioFjrhg1YmaBUMXtTyANiCLU2PpKtqLvHuD/0K1VM arim4tKC+VlFcEJOAXnAIM6aIFr0AYdQMEdeARP4Nl5cF6cV+dtuVpw8ptjsDLO+xdye5uy</latexit><latexit sha1_base64="vkp/5yn90hirwqK0f3bf lAdM/pw=">AAACC3icdZDLSgMxGIUz9VbrrerSTbAIrkpSxLa7ghuXFewF2qFk0kwnNjMTkoxQhj6C4FZfw5 249SF8Cx/BTDuCFf0h8HHO/8PJ8aTg2iD04RTW1jc2t4rbpZ3dvf2D8uFRV8eJoqxDYxGrvkc0EzxiHcONYH 2pGAk9wXre9Crze/dMaR5Ht2YmmRuSScR9TomxUndIhAzIqFxBVYQQxhhmgOuXyEKz2ajhBsSZZacC8mmPyp /DcUyTkEWGCqL1ACNp3JQow6lg89Iw0UwSOiUTNrAYkZBpN12kncMzq4yhHyv7IgMX6s+LlIRaz0LPbobEB Pq3l4l/ejKYaU619XJazWH8hpvySCaGRXQZw08ENDHMioFjrhg1YmaBUMXtTyANiCLU2PpKtqLvHuD/0K1VM arim4tKC+VlFcEJOAXnAIM6aIFr0AYdQMEdeARP4Nl5cF6cV+dtuVpw8ptjsDLO+xdye5uy</latexit><latexit sha1_base64="vkp/5yn90hirwqK0f3bf lAdM/pw=">AAACC3icdZDLSgMxGIUz9VbrrerSTbAIrkpSxLa7ghuXFewF2qFk0kwnNjMTkoxQhj6C4FZfw5 249SF8Cx/BTDuCFf0h8HHO/8PJ8aTg2iD04RTW1jc2t4rbpZ3dvf2D8uFRV8eJoqxDYxGrvkc0EzxiHcONYH 2pGAk9wXre9Crze/dMaR5Ht2YmmRuSScR9TomxUndIhAzIqFxBVYQQxhhmgOuXyEKz2ajhBsSZZacC8mmPyp /DcUyTkEWGCqL1ACNp3JQow6lg89Iw0UwSOiUTNrAYkZBpN12kncMzq4yhHyv7IgMX6s+LlIRaz0LPbobEB Pq3l4l/ejKYaU619XJazWH8hpvySCaGRXQZw08ENDHMioFjrhg1YmaBUMXtTyANiCLU2PpKtqLvHuD/0K1VM arim4tKC+VlFcEJOAXnAIM6aIFr0AYdQMEdeARP4Nl5cF6cV+dtuVpw8ptjsDLO+xdye5uy</latexit>
U
<latexit sha1 _base64="tOGqKj/QlBtXqXQ sI80WdV1AZr0=">AAACBnicb ZDNSsNAFIVv6l+tf1WXbgaL4K okIuiy4MZlC7YV2lAm05t26G QSZiZCCN0LbvU13IlbX8O38BG ctlnY1gsDH+fcC2dOkAiujet +O6WNza3tnfJuZW//4PCoenz S0XGqGLZZLGL1GFCNgktsG24E PiYKaRQI7AaTu5nffUKleSwf TJagH9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYpRFKw wTVuue5ifFzqgxnAqeVfqoxo WxCR9izKGmE2s/nQafkwipDEs bKPmnIXP17kdNI6ywK7GZEzV ivejPxXy8ZZ5ozbb2ClnOY8N bPuUxSg5ItYoSpICYms07IkCt kRmQWKFPc/oSwMVWUGdtcxVb krRayDp2ruufWvdZ1reEWZZXh DM7hEjy4gQbcQxPawADhBV7h zXl23p0P53OxWnKKm1NYGufr FwbBmT0=</latexit><latexit sha1 _base64="tOGqKj/QlBtXqXQ sI80WdV1AZr0=">AAACBnicb ZDNSsNAFIVv6l+tf1WXbgaL4K okIuiy4MZlC7YV2lAm05t26G QSZiZCCN0LbvU13IlbX8O38BG ctlnY1gsDH+fcC2dOkAiujet +O6WNza3tnfJuZW//4PCoenz S0XGqGLZZLGL1GFCNgktsG24E PiYKaRQI7AaTu5nffUKleSwf TJagH9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYpRFKw wTVuue5ifFzqgxnAqeVfqoxo WxCR9izKGmE2s/nQafkwipDEs bKPmnIXP17kdNI6ywK7GZEzV ivejPxXy8ZZ5ozbb2ClnOY8N bPuUxSg5ItYoSpICYms07IkCt kRmQWKFPc/oSwMVWUGdtcxVb krRayDp2ruufWvdZ1reEWZZXh DM7hEjy4gQbcQxPawADhBV7h zXl23p0P53OxWnKKm1NYGufr FwbBmT0=</latexit><latexit sha1 _base64="tOGqKj/QlBtXqXQ sI80WdV1AZr0=">AAACBnicb ZDNSsNAFIVv6l+tf1WXbgaL4K okIuiy4MZlC7YV2lAm05t26G QSZiZCCN0LbvU13IlbX8O38BG ctlnY1gsDH+fcC2dOkAiujet +O6WNza3tnfJuZW//4PCoenz S0XGqGLZZLGL1GFCNgktsG24E PiYKaRQI7AaTu5nffUKleSwf TJagH9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYpRFKw wTVuue5ifFzqgxnAqeVfqoxo WxCR9izKGmE2s/nQafkwipDEs bKPmnIXP17kdNI6ywK7GZEzV ivejPxXy8ZZ5ozbb2ClnOY8N bPuUxSg5ItYoSpICYms07IkCt kRmQWKFPc/oSwMVWUGdtcxVb krRayDp2ruufWvdZ1reEWZZXh DM7hEjy4gQbcQxPawADhBV7h zXl23p0P53OxWnKKm1NYGufr FwbBmT0=</latexit><latexit sha1 _base64="tOGqKj/QlBtXqXQ sI80WdV1AZr0=">AAACBnicb ZDNSsNAFIVv6l+tf1WXbgaL4K okIuiy4MZlC7YV2lAm05t26G QSZiZCCN0LbvU13IlbX8O38BG ctlnY1gsDH+fcC2dOkAiujet +O6WNza3tnfJuZW//4PCoenz S0XGqGLZZLGL1GFCNgktsG24E PiYKaRQI7AaTu5nffUKleSwf TJagH9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYpRFKw wTVuue5ifFzqgxnAqeVfqoxo WxCR9izKGmE2s/nQafkwipDEs bKPmnIXP17kdNI6ywK7GZEzV ivejPxXy8ZZ5ozbb2ClnOY8N bPuUxSg5ItYoSpICYms07IkCt kRmQWKFPc/oSwMVWUGdtcxVb krRayDp2ruufWvdZ1reEWZZXh DM7hEjy4gQbcQxPawADhBV7h zXl23p0P53OxWnKKm1NYGufr FwbBmT0=</latexit>
(b)
<latexit sha1_base64="LwljWD0jhxGUKpK8Nr7r YlZ/zus=">AAACCHicbZDNSsNAFIVv/K31r+rSzWAR6qYkIuiy4MZlRfsDbSiT6aQdOpmEmRuhhL6A4FZfw5 249S18Cx/BaZuFbb0w8HHOvXDmBIkUBl3321lb39jc2i7sFHf39g8OS0fHTROnmvEGi2Ws2wE1XArFGyhQ8n aiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9FAJLnqlslt1Z0NWwcuhDPnUe6Wfbj9macQVMkmN6Xhugn 5GNQom+aTYTQ1PKBvRAe9YVDTixs9mUSfk3Cp9EsbaPoVkpv69yGhkzDgK7GZEcWiWvan4r5cMx0YwY72cF nNgeONnQiUpcsXmMcJUEozJtBXSF5ozlGMLlGlhf0LYkGrK0HZXtBV5y4WsQvOy6rlV7/6qXHPzsgpwCmdQA Q+uoQZ3UIcGMBjAC7zCm/PsvDsfzud8dc3Jb05gYZyvX+r1ma8=</latexit><latexit sha1_base64="LwljWD0jhxGUKpK8Nr7r YlZ/zus=">AAACCHicbZDNSsNAFIVv/K31r+rSzWAR6qYkIuiy4MZlRfsDbSiT6aQdOpmEmRuhhL6A4FZfw5 249S18Cx/BaZuFbb0w8HHOvXDmBIkUBl3321lb39jc2i7sFHf39g8OS0fHTROnmvEGi2Ws2wE1XArFGyhQ8n aiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9FAJLnqlslt1Z0NWwcuhDPnUe6Wfbj9macQVMkmN6Xhugn 5GNQom+aTYTQ1PKBvRAe9YVDTixs9mUSfk3Cp9EsbaPoVkpv69yGhkzDgK7GZEcWiWvan4r5cMx0YwY72cF nNgeONnQiUpcsXmMcJUEozJtBXSF5ozlGMLlGlhf0LYkGrK0HZXtBV5y4WsQvOy6rlV7/6qXHPzsgpwCmdQA Q+uoQZ3UIcGMBjAC7zCm/PsvDsfzud8dc3Jb05gYZyvX+r1ma8=</latexit><latexit sha1_base64="LwljWD0jhxGUKpK8Nr7r YlZ/zus=">AAACCHicbZDNSsNAFIVv/K31r+rSzWAR6qYkIuiy4MZlRfsDbSiT6aQdOpmEmRuhhL6A4FZfw5 249S18Cx/BaZuFbb0w8HHOvXDmBIkUBl3321lb39jc2i7sFHf39g8OS0fHTROnmvEGi2Ws2wE1XArFGyhQ8n aiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9FAJLnqlslt1Z0NWwcuhDPnUe6Wfbj9macQVMkmN6Xhugn 5GNQom+aTYTQ1PKBvRAe9YVDTixs9mUSfk3Cp9EsbaPoVkpv69yGhkzDgK7GZEcWiWvan4r5cMx0YwY72cF nNgeONnQiUpcsXmMcJUEozJtBXSF5ozlGMLlGlhf0LYkGrK0HZXtBV5y4WsQvOy6rlV7/6qXHPzsgpwCmdQA Q+uoQZ3UIcGMBjAC7zCm/PsvDsfzud8dc3Jb05gYZyvX+r1ma8=</latexit><latexit sha1_base64="LwljWD0jhxGUKpK8Nr7r YlZ/zus=">AAACCHicbZDNSsNAFIVv/K31r+rSzWAR6qYkIuiy4MZlRfsDbSiT6aQdOpmEmRuhhL6A4FZfw5 249S18Cx/BaZuFbb0w8HHOvXDmBIkUBl3321lb39jc2i7sFHf39g8OS0fHTROnmvEGi2Ws2wE1XArFGyhQ8n aiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9FAJLnqlslt1Z0NWwcuhDPnUe6Wfbj9macQVMkmN6Xhugn 5GNQom+aTYTQ1PKBvRAe9YVDTixs9mUSfk3Cp9EsbaPoVkpv69yGhkzDgK7GZEcWiWvan4r5cMx0YwY72cF nNgeONnQiUpcsXmMcJUEozJtBXSF5ozlGMLlGlhf0LYkGrK0HZXtBV5y4WsQvOy6rlV7/6qXHPzsgpwCmdQA Q+uoQZ3UIcGMBjAC7zCm/PsvDsfzud8dc3Jb05gYZyvX+r1ma8=</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U 7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5 FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0Aq EpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96y ThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9abT llWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U 7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5 FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0Aq EpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96y ThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9abT llWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U 7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5 FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0Aq EpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96y ThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9abT llWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U 7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5 FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0Aq EpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96y ThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9abT llWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit>
Figure 2: Operator U˜ involves side-way evolution of operator U .
Following earlier notation we let∣∣eaαI′1〉 ≡∑
i
|i〉 U˜i,aαI′1
By unitarity of U˜ , {∣∣eaαI′1〉} from an orthonormal basis in the Hilbert space of sub-
system A.
We will show that Petz map can be written as U˜WU˜ †.
In the definition of Petz map,
trA¯
(
VWV †
)
=
∑
i,j
∑
a,b
∑
α
|i〉A 〈j|Uiα,aI1I0WabU∗jα,bI1I0
=
1
dA¯
∑
i,j
∑
a,b
∑
α
|i〉A 〈j| U˜i,aαI1WabU˜∗j,bαI1
=
1
dA¯
∑
a,b,α
|eaαI1〉Wab 〈ebαI1| no summation over I1
Again, notice that we have summation over α but we don’t have summation over I1.
This is not a precursor.
The projection part is given by
σA = trA¯(V V
†)
=
∑
a,α
∑
i,j
|i〉A 〈j|Uiα,aI1I0U∗jα,aI1I0 =
1
dA¯
∑
a,α
|eaαI1〉 〈eaαI1| no summation over I1
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On the other hand, the precursor U˜WU˜ † is given by
U˜WU˜ † =
∑
i,j
∑
a,b
∑
α,I′1
|i〉A 〈j| U˜i,aαI′1WabU˜∗j,bαI′1
=
∑
a,b,α,I′1
∣∣eaαI′1〉Oab 〈ebαI′1∣∣ with summation on I ′1
We see that
σ
1
2
A(U˜WU˜
†)σ
1
2
A = trA¯
(
VWV †
)
(2.4)
In (2.4), the projection with σA gets rid of the summation on I
′
1. So we can write
the Petz map as
WA = σ
− 1
2 trA¯(VWV
†)σ
− 1
2
A = U˜WU˜
†
Here is the circuit representation WA |ψ1〉.
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I1
<latexit sha1_base64="dv/m QgOA8BMMBk2XxYmiu+2KOjw=">AAACCHicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXf i1rfwLXwEp20WtvXCwMc598KZE8RSGHTdb6ewtr6xuVXcLu3s7u 0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xb USkHjGNuR/SoRIDwSha6eGu5/XKFbfqzoasgpdDBfKp98o/3X7 EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImV X6ZBBp+xSSmfr3IqOhMWkY2M2Q4sgse1PxXy8epUYwY72cFnPg4 NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvy lgtZheZF1XOr3v1lpebmZRXhBE7hHDy4ghrcQh0awGAIL/AKb8 6z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/m QgOA8BMMBk2XxYmiu+2KOjw=">AAACCHicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXf i1rfwLXwEp20WtvXCwMc598KZE8RSGHTdb6ewtr6xuVXcLu3s7u 0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xb USkHjGNuR/SoRIDwSha6eGu5/XKFbfqzoasgpdDBfKp98o/3X7 EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImV X6ZBBp+xSSmfr3IqOhMWkY2M2Q4sgse1PxXy8epUYwY72cFnPg4 NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvy lgtZheZF1XOr3v1lpebmZRXhBE7hHDy4ghrcQh0awGAIL/AKb8 6z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/m QgOA8BMMBk2XxYmiu+2KOjw=">AAACCHicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXf i1rfwLXwEp20WtvXCwMc598KZE8RSGHTdb6ewtr6xuVXcLu3s7u 0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xb USkHjGNuR/SoRIDwSha6eGu5/XKFbfqzoasgpdDBfKp98o/3X7 EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImV X6ZBBp+xSSmfr3IqOhMWkY2M2Q4sgse1PxXy8epUYwY72cFnPg4 NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvy lgtZheZF1XOr3v1lpebmZRXhBE7hHDy4ghrcQh0awGAIL/AKb8 6z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/m QgOA8BMMBk2XxYmiu+2KOjw=">AAACCHicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXf i1rfwLXwEp20WtvXCwMc598KZE8RSGHTdb6ewtr6xuVXcLu3s7u 0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xb USkHjGNuR/SoRIDwSha6eGu5/XKFbfqzoasgpdDBfKp98o/3X7 EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImV X6ZBBp+xSSmfr3IqOhMWkY2M2Q4sgse1PxXy8epUYwY72cFnPg4 NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvy lgtZheZF1XOr3v1lpebmZRXhBE7hHDy4ghrcQh0awGAIL/AKb8 6z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit>
I1
<latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit>
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<latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit>
I 01<latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit> I
0
1<latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9Galj9oY=" >AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3OpvuBO3foV/4Sc4aSNY0QMXDufcC+ceN +ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzHF6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdT qq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDRTojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHq R0BMqOFd/XmQ4kDINXL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffcA/ ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==</latexit>
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W
<latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit>
I1
<latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit><latexit sha1_base64="dv/mQgOA8BMMBk2XxYmiu+2KOjw=" >AAACCHicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4EZ3Fe0PtKFMptN26GQSZm6EEPoCglt9DXfi1rfwLXwEp20WtvXCwMc598KZE 8RSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZKNOMNFslItwNquBSKN1Cg5O1YcxoGkreC8c3Ubz1xbUSkHjGNuR/SoRIDwSha6eGu5/ XKFbfqzoasgpdDBfKp98o/3X7EkpArZJIa0/HcGP2MahRM8kmpmxgeUzamQ96xqGjIjZ/Nok7ImVX6ZBBp+xSSmfr3IqOhMWkY2M2 Q4sgse1PxXy8epUYwY72cFnPg4NrPhIoT5IrNYwwSSTAi01ZIX2jOUKYWKNPC/oSwEdWUoe2uZCvylgtZheZF1XOr3v1lpebmZRXhB E7hHDy4ghrcQh0awGAIL/AKb86z8+58OJ/z1YKT3xzDwjhfvylPmdU=</latexit>
U
<latexit sha1_ base64="6ID9uTmxpOGiDdiMJX WVWYK0t5I=">AAACBnicdZDNSgM xFIUz9a/Wv6pLN8EiuCpJEdvuCm 5ctuC0hXYomTRtQzOZIckIw9C9 4FZfw5249TV8Cx/BTDuCFb0Q+Dj nXjg5fiS4Ngh9OIWNza3tneJuaW //4PCofHzS1WGsKHNpKELV94lm gkvmGm4E60eKkcAXrOfPbzK/d8+ U5qG8M0nEvIBMJZ9wSoyVOu6oXE FVhBDGGGaA69fIQrPZqOEGxJll pwLyaY/Kn8NxSOOASUMF0XqAUWS 8lCjDqWCL0jDWLCJ0TqZsYFGSgG kvXQZdwAurjOEkVPZJA5fqz4uU BFongW83A2Jm+reXiX960SzRnGr r5bSew0waXsplFBsm6SrGJBbQhD DrBI65YtSIxAKhitufQDojilBj myvZir57gP9Dt1bFqIo7V5UWyss qgjNwDi4BBnXQAregDVxAAQOP4A k8Ow/Oi/PqvK1WC05+cwrWxnn/ AloLmXM=</latexit><latexit sha1_ base64="6ID9uTmxpOGiDdiMJX WVWYK0t5I=">AAACBnicdZDNSgM xFIUz9a/Wv6pLN8EiuCpJEdvuCm 5ctuC0hXYomTRtQzOZIckIw9C9 4FZfw5249TV8Cx/BTDuCFb0Q+Dj nXjg5fiS4Ngh9OIWNza3tneJuaW //4PCofHzS1WGsKHNpKELV94lm gkvmGm4E60eKkcAXrOfPbzK/d8+ U5qG8M0nEvIBMJZ9wSoyVOu6oXE FVhBDGGGaA69fIQrPZqOEGxJll pwLyaY/Kn8NxSOOASUMF0XqAUWS 8lCjDqWCL0jDWLCJ0TqZsYFGSgG kvXQZdwAurjOEkVPZJA5fqz4uU BFongW83A2Jm+reXiX960SzRnGr r5bSew0waXsplFBsm6SrGJBbQhD DrBI65YtSIxAKhitufQDojilBj myvZir57gP9Dt1bFqIo7V5UWyss qgjNwDi4BBnXQAregDVxAAQOP4A k8Ow/Oi/PqvK1WC05+cwrWxnn/ AloLmXM=</latexit><latexit sha1_ base64="6ID9uTmxpOGiDdiMJX WVWYK0t5I=">AAACBnicdZDNSgM xFIUz9a/Wv6pLN8EiuCpJEdvuCm 5ctuC0hXYomTRtQzOZIckIw9C9 4FZfw5249TV8Cx/BTDuCFb0Q+Dj nXjg5fiS4Ngh9OIWNza3tneJuaW //4PCofHzS1WGsKHNpKELV94lm gkvmGm4E60eKkcAXrOfPbzK/d8+ U5qG8M0nEvIBMJZ9wSoyVOu6oXE FVhBDGGGaA69fIQrPZqOEGxJll pwLyaY/Kn8NxSOOASUMF0XqAUWS 8lCjDqWCL0jDWLCJ0TqZsYFGSgG kvXQZdwAurjOEkVPZJA5fqz4uU BFongW83A2Jm+reXiX960SzRnGr r5bSew0waXsplFBsm6SrGJBbQhD DrBI65YtSIxAKhitufQDojilBj myvZir57gP9Dt1bFqIo7V5UWyss qgjNwDi4BBnXQAregDVxAAQOP4A k8Ow/Oi/PqvK1WC05+cwrWxnn/ AloLmXM=</latexit><latexit sha1_ base64="6ID9uTmxpOGiDdiMJX WVWYK0t5I=">AAACBnicdZDNSgM xFIUz9a/Wv6pLN8EiuCpJEdvuCm 5ctuC0hXYomTRtQzOZIckIw9C9 4FZfw5249TV8Cx/BTDuCFb0Q+Dj nXjg5fiS4Ngh9OIWNza3tneJuaW //4PCofHzS1WGsKHNpKELV94lm gkvmGm4E60eKkcAXrOfPbzK/d8+ U5qG8M0nEvIBMJZ9wSoyVOu6oXE FVhBDGGGaA69fIQrPZqOEGxJll pwLyaY/Kn8NxSOOASUMF0XqAUWS 8lCjDqWCL0jDWLCJ0TqZsYFGSgG kvXQZdwAurjOEkVPZJA5fqz4uU BFongW83A2Jm+reXiX960SzRnGr r5bSew0waXsplFBsm6SrGJBbQhD DrBI65YtSIxAKhitufQDojilBj myvZir57gP9Dt1bFqIo7V5UWyss qgjNwDi4BBnXQAregDVxAAQOP4A k8Ow/Oi/PqvK1WC05+cwrWxnn/ AloLmXM=</latexit>
W
<latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAKeRfTc25tvxTttibFvzXQtw4=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRszOo1r B7hfNB2MVLURCvIDUopjGofvWHMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+jMkiEKY2WfNGhOf15MSaR1FgV 2MyJmrH97OfzTS8aZ5lRbr1CrOUx440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMVW9GyB/S/aF+4Hna95mWtjouyy nACp3AOHlxDHe6gAS2gwOAJnuHFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit>
a
<latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvAjpu3EhpBlOb48ll1ykbPnZY=" >AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13IlbX8O38BHMtFOwohcCh+/cCycnS ATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRkwyqNe xe4XwQdvFSFMQrSA2KaQyqX/1hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGTqzZIjCWNknDZrTnxdTEmmdRYH djIgZ699eDv/0knGmOdXWK9RqDhPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zFVrTsAf0v2heuh12veVmr46KsM pzAKZyDB9dQhztoQAsoMHiCZ3hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit>
I1
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U
<lat exit s ha1_bas e64="6I D9uTmx pOGiDdi MJXWVWY K0t5I= ">AAACB nicdZDN SgMxFI Uz9a/Wv 6pLN8Ei uCpJEd vuCm5ct uC0hXYo mTRtQz OZIckIw 9C94FZf w5249T V8Cx/BT DuCFb0Q +DjnXj g5fiS4N gh9OIWN za3tne JuaW//4 PCofHzS 1WGsKH NpKELV9 4lmgkvm Gm4E60 eKkcAXr OfPbzK/ d8+U5q G8M0nEv IBMJZ9w SoyVOu 6oXEFVh BDGGGaA 69fIQr PZqOEGx JllpwLy aY/Kn8 NxSOOAS UMF0XqA UWS8lC jDqWCL0 jDWLCJ0 TqZsYF GSgGkvX QZdwAur jOEkVP ZJA5fqz 4uUBFon gW83A2 Jm+reXi X960SzR nGrr5b Sew0waX splFBsm 6SrGJB bQhDDrB I65YtSI xAKhit ufQDoji lBjmyvZ ir57gP 9Dt1bFq Io7V5UW yssqgj NwDi4BB nXQAreg DVxAAQ OP4Ak8O w/Oi/Pq vK1WC0 5+cwrWx nn/AloL mXM=</ latexit ><lat exit s ha1_bas e64="6I D9uTmx pOGiDdi MJXWVWY K0t5I= ">AAACB nicdZDN SgMxFI Uz9a/Wv 6pLN8Ei uCpJEd vuCm5ct uC0hXYo mTRtQz OZIckIw 9C94FZf w5249T V8Cx/BT DuCFb0Q +DjnXj g5fiS4N gh9OIWN za3tne JuaW//4 PCofHzS 1WGsKH NpKELV9 4lmgkvm Gm4E60 eKkcAXr OfPbzK/ d8+U5q G8M0nEv IBMJZ9w SoyVOu 6oXEFVh BDGGGaA 69fIQr PZqOEGx JllpwLy aY/Kn8 NxSOOAS UMF0XqA UWS8lC jDqWCL0 jDWLCJ0 TqZsYF GSgGkvX QZdwAur jOEkVP ZJA5fqz 4uUBFon gW83A2 Jm+reXi X960SzR nGrr5b Sew0waX splFBsm 6SrGJB bQhDDrB I65YtSI xAKhit ufQDoji lBjmyvZ ir57gP 9Dt1bFq Io7V5UW yssqgj NwDi4BB nXQAreg DVxAAQ OP4Ak8O w/Oi/Pq vK1WC0 5+cwrWx nn/AloL mXM=</ latexit ><lat exit s ha1_bas e64="6I D9uTmx pOGiDdi MJXWVWY K0t5I= ">AAACB nicdZDN SgMxFI Uz9a/Wv 6pLN8Ei uCpJEd vuCm5ct uC0hXYo mTRtQz OZIckIw 9C94FZf w5249T V8Cx/BT DuCFb0Q +DjnXj g5fiS4N gh9OIWN za3tne JuaW//4 PCofHzS 1WGsKH NpKELV9 4lmgkvm Gm4E60 eKkcAXr OfPbzK/ d8+U5q G8M0nEv IBMJZ9w SoyVOu 6oXEFVh BDGGGaA 69fIQr PZqOEGx JllpwLy aY/Kn8 NxSOOAS UMF0XqA UWS8lC jDqWCL0 jDWLCJ0 TqZsYF GSgGkvX QZdwAur jOEkVP ZJA5fqz 4uUBFon gW83A2 Jm+reXi X960SzR nGrr5b Sew0waX splFBsm 6SrGJB bQhDDrB I65YtSI xAKhit ufQDoji lBjmyvZ ir57gP 9Dt1bFq Io7V5UW yssqgj NwDi4BB nXQAreg DVxAAQ OP4Ak8O w/Oi/Pq vK1WC0 5+cwrWx nn/AloL mXM=</ latexit ><lat exit s ha1_bas e64="6I D9uTmx pOGiDdi MJXWVWY K0t5I= ">AAACB nicdZDN SgMxFI Uz9a/Wv 6pLN8Ei uCpJEd vuCm5ct uC0hXYo mTRtQz OZIckIw 9C94FZf w5249T V8Cx/BT DuCFb0Q +DjnXj g5fiS4N gh9OIWN za3tne JuaW//4 PCofHzS 1WGsKH NpKELV9 4lmgkvm Gm4E60 eKkcAXr OfPbzK/ d8+U5q G8M0nEv IBMJZ9w SoyVOu 6oXEFVh BDGGGaA 69fIQr PZqOEGx JllpwLy aY/Kn8 NxSOOAS UMF0XqA UWS8lC jDqWCL0 jDWLCJ0 TqZsYF GSgGkvX QZdwAur jOEkVP ZJA5fqz 4uUBFon gW83A2 Jm+reXi X960SzR nGrr5b Sew0waX splFBsm 6SrGJB bQhDDrB I65YtSI xAKhit ufQDoji lBjmyvZ ir57gP 9Dt1bFq Io7V5UW yssqgj NwDi4BB nXQAreg DVxAAQ OP4Ak8O w/Oi/Pq vK1WC0 5+cwrWx nn/AloL mXM=</ latexit >
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<latexi t sha1_base64= "r/rZhxoOmfjuD jYdE8A0rGuJbt I=">AAACEHicdZ DLSgMxGIUz9Vbr rerSTbAIrkpSx La7ghuXFZy20I4 lk8m0oZkLSUYYh r6E4FZfw5249Q 18Cx/BTDuCFf0h 8HHO/8PJcWPBlU bowyqtrW9sbpW 3Kzu7e/sH1cOjn ooSSZlNIxHJgUs UEzxktuZasEEs GQlcwfru7Cr3+/ dMKh6FtzqNmRO QSch9Tok20tC+y 0YemUyYnI+rNVR HCGGMYQ64eYkM tNutBm5BnFtmaq CY7rj6OfIimgQs 1FQQpYYYxdrJi NScCjavjBLFYkJ nZMKGBkMSMOVki 8hzeGYUD/qRNC /UcKH+vMhIoFQa uGYzIHqqfnu5+K cXT1PFqTJeQas 5tN9yMh7GiWYhX cbwEwF1BPN2oMc lo1qkBgiV3PwE 0imRhGrTYcVU9N 0D/B96jTpGdXxz UeugoqwyOAGn4 Bxg0AQdcA26wAY UROARPIFn68F6s V6tt+VqySpujs HKWO9fl++d8w== </latexit><latexi t sha1_base64= "r/rZhxoOmfjuD jYdE8A0rGuJbt I=">AAACEHicdZ DLSgMxGIUz9Vbr rerSTbAIrkpSx La7ghuXFZy20I4 lk8m0oZkLSUYYh r6E4FZfw5249Q 18Cx/BTDuCFf0h 8HHO/8PJcWPBlU bowyqtrW9sbpW 3Kzu7e/sH1cOjn ooSSZlNIxHJgUs UEzxktuZasEEs GQlcwfru7Cr3+/ dMKh6FtzqNmRO QSch9Tok20tC+y 0YemUyYnI+rNVR HCGGMYQ64eYkM tNutBm5BnFtmaq CY7rj6OfIimgQs 1FQQpYYYxdrJi NScCjavjBLFYkJ nZMKGBkMSMOVki 8hzeGYUD/qRNC /UcKH+vMhIoFQa uGYzIHqqfnu5+K cXT1PFqTJeQas 5tN9yMh7GiWYhX cbwEwF1BPN2oMc lo1qkBgiV3PwE 0imRhGrTYcVU9N 0D/B96jTpGdXxz UeugoqwyOAGn4 Bxg0AQdcA26wAY UROARPIFn68F6s V6tt+VqySpujs HKWO9fl++d8w== </latexit><latexi t sha1_base64= "r/rZhxoOmfjuD jYdE8A0rGuJbt I=">AAACEHicdZ DLSgMxGIUz9Vbr rerSTbAIrkpSx La7ghuXFZy20I4 lk8m0oZkLSUYYh r6E4FZfw5249Q 18Cx/BTDuCFf0h 8HHO/8PJcWPBlU bowyqtrW9sbpW 3Kzu7e/sH1cOjn ooSSZlNIxHJgUs UEzxktuZasEEs GQlcwfru7Cr3+/ dMKh6FtzqNmRO QSch9Tok20tC+y 0YemUyYnI+rNVR HCGGMYQ64eYkM tNutBm5BnFtmaq CY7rj6OfIimgQs 1FQQpYYYxdrJi NScCjavjBLFYkJ nZMKGBkMSMOVki 8hzeGYUD/qRNC /UcKH+vMhIoFQa uGYzIHqqfnu5+K cXT1PFqTJeQas 5tN9yMh7GiWYhX cbwEwF1BPN2oMc lo1qkBgiV3PwE 0imRhGrTYcVU9N 0D/B96jTpGdXxz UeugoqwyOAGn4 Bxg0AQdcA26wAY UROARPIFn68F6s V6tt+VqySpujs HKWO9fl++d8w== </latexit><latexi t sha1_base64= "r/rZhxoOmfjuD jYdE8A0rGuJbt I=">AAACEHicdZ DLSgMxGIUz9Vbr rerSTbAIrkpSx La7ghuXFZy20I4 lk8m0oZkLSUYYh r6E4FZfw5249Q 18Cx/BTDuCFf0h 8HHO/8PJcWPBlU bowyqtrW9sbpW 3Kzu7e/sH1cOjn ooSSZlNIxHJgUs UEzxktuZasEEs GQlcwfru7Cr3+/ dMKh6FtzqNmRO QSch9Tok20tC+y 0YemUyYnI+rNVR HCGGMYQ64eYkM tNutBm5BnFtmaq CY7rj6OfIimgQs 1FQQpYYYxdrJi NScCjavjBLFYkJ nZMKGBkMSMOVki 8hzeGYUD/qRNC /UcKH+vMhIoFQa uGYzIHqqfnu5+K cXT1PFqTJeQas 5tN9yMh7GiWYhX cbwEwF1BPN2oMc lo1qkBgiV3PwE 0imRhGrTYcVU9N 0D/B96jTpGdXxz UeugoqwyOAGn4 Bxg0AQdcA26wAY UROARPIFn68F6s V6tt+VqySpujs HKWO9fl++d8w== </latexit>
W
<latexit sha1_base64="8dAK eRfTc25tvxTttibFvzXQtw4=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRszOo1rB7hfNB2MVLURCvIDUopjGofvW HMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+ jMkiEKY2WfNGhOf15MSaR1FgV2MyJmrH97OfzTS8aZ5lRbr1CrO Ux440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMV W9GyB/S/aF+4Hna95mWtjouyynACp3AOHlxDHe6gAS2gwOAJnu HFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAK eRfTc25tvxTttibFvzXQtw4=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRszOo1rB7hfNB2MVLURCvIDUopjGofvW HMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+ jMkiEKY2WfNGhOf15MSaR1FgV2MyJmrH97OfzTS8aZ5lRbr1CrO Ux440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMV W9GyB/S/aF+4Hna95mWtjouyynACp3AOHlxDHe6gAS2gwOAJnu HFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAK eRfTc25tvxTttibFvzXQtw4=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRszOo1rB7hfNB2MVLURCvIDUopjGofvW HMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+ jMkiEKY2WfNGhOf15MSaR1FgV2MyJmrH97OfzTS8aZ5lRbr1CrO Ux440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMV W9GyB/S/aF+4Hna95mWtjouyynACp3AOHlxDHe6gAS2gwOAJnu HFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit><latexit sha1_base64="8dAK eRfTc25tvxTttibFvzXQtw4=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRszOo1rB7hfNB2MVLURCvIDUopjGofvW HMU0jJg0VROuehxPjT4kynAo2q/RTzRJCJ2TEelZKEjHtT+dBZ+ jMkiEKY2WfNGhOf15MSaR1FgV2MyJmrH97OfzTS8aZ5lRbr1CrO Ux440+5TFLDJF3ECFOBTIzyTtCQK0aNyKwgVHH7E0THRBFqbHMV W9GyB/S/aF+4Hna95mWtjouyynACp3AOHlxDHe6gAS2gwOAJnu HFeXRenTfnfbFacoqbY1gZ5+MbGcOZSQ==</latexit>
b
<latexit sha1_base64="ZDwW KN7yw2msQXedaYFqY5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/r DmKYRk4YKonXPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3 RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNMc6qtV6jVH Ca88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmK rWjZA/pftC9cD7te87JWx0VZZTiBUzgHD66hDnfQgBZQYPAEz/ DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwW KN7yw2msQXedaYFqY5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/r DmKYRk4YKonXPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3 RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNMc6qtV6jVH Ca88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmK rWjZA/pftC9cD7te87JWx0VZZTiBUzgHD66hDnfQgBZQYPAEz/ DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwW KN7yw2msQXedaYFqY5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/r DmKYRk4YKonXPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3 RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNMc6qtV6jVH Ca88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmK rWjZA/pftC9cD7te87JWx0VZZTiBUzgHD66hDnfQgBZQYPAEz/ DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwW KN7yw2msQXedaYFqY5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/r DmKYRk4YKonXPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3 RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNMc6qtV6jVH Ca88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmK rWjZA/pftC9cD7te87JWx0VZZTiBUzgHD66hDnfQgBZQYPAEz/ DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit>
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<latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit>
(b) U˜WU˜ †
<latexit sha1_base64="JC7w OPbpPEvBFwybIw7bpnmvkU8=">AAACKHicbZDLSsNAFIYn9VbrL erSzWgR6qYkIuiy4MZlBdMWmlgmk9N26OTCzEQIoWvfRXCrr+F OuvUJfASnbQTbeuDAx/+fA+f8fsKZVJY1MUpr6xubW+Xtys7u3v 6BeXjUknEqKDg05rHo+EQCZxE4iikOnUQACX0ObX90O/XbTyAki 6MHlSXghWQQsT6jRGmpZ57W/AsXu4rxALCD27/0mLsBGQxAjHt m1apbs8KrYBdQRUU1e+a3G8Q0DSFSlBMpu7aVKC8nQjHKYVxxUw kJoSMygK7GiIQgvXz2yhifayXA/VjojhSeqX83chJKmYW+ngyJG splbyr+6yXDTDIqtVfQ4h2qf+PlLEpSBRGdn9FPOVYxnqaGAyaA Kp5pIFQw/QmmQyIIVTrbio7IXg5kFVqXdduq2/dX1YZVhFVGJ+ gM1ZCNrlED3aEmchBFz+gVvaF348X4MD6NyXy0ZBQ7x2ihjK8fH dal4Q==</latexit><latexit sha1_base64="JC7w OPbpPEvBFwybIw7bpnmvkU8=">AAACKHicbZDLSsNAFIYn9VbrL erSzWgR6qYkIuiy4MZlBdMWmlgmk9N26OTCzEQIoWvfRXCrr+F OuvUJfASnbQTbeuDAx/+fA+f8fsKZVJY1MUpr6xubW+Xtys7u3v 6BeXjUknEqKDg05rHo+EQCZxE4iikOnUQACX0ObX90O/XbTyAki 6MHlSXghWQQsT6jRGmpZ57W/AsXu4rxALCD27/0mLsBGQxAjHt m1apbs8KrYBdQRUU1e+a3G8Q0DSFSlBMpu7aVKC8nQjHKYVxxUw kJoSMygK7GiIQgvXz2yhifayXA/VjojhSeqX83chJKmYW+ngyJG splbyr+6yXDTDIqtVfQ4h2qf+PlLEpSBRGdn9FPOVYxnqaGAyaA Kp5pIFQw/QmmQyIIVTrbio7IXg5kFVqXdduq2/dX1YZVhFVGJ+ gM1ZCNrlED3aEmchBFz+gVvaF348X4MD6NyXy0ZBQ7x2ihjK8fH dal4Q==</latexit><latexit sha1_base64="JC7w OPbpPEvBFwybIw7bpnmvkU8=">AAACKHicbZDLSsNAFIYn9VbrL erSzWgR6qYkIuiy4MZlBdMWmlgmk9N26OTCzEQIoWvfRXCrr+F OuvUJfASnbQTbeuDAx/+fA+f8fsKZVJY1MUpr6xubW+Xtys7u3v 6BeXjUknEqKDg05rHo+EQCZxE4iikOnUQACX0ObX90O/XbTyAki 6MHlSXghWQQsT6jRGmpZ57W/AsXu4rxALCD27/0mLsBGQxAjHt m1apbs8KrYBdQRUU1e+a3G8Q0DSFSlBMpu7aVKC8nQjHKYVxxUw kJoSMygK7GiIQgvXz2yhifayXA/VjojhSeqX83chJKmYW+ngyJG splbyr+6yXDTDIqtVfQ4h2qf+PlLEpSBRGdn9FPOVYxnqaGAyaA Kp5pIFQw/QmmQyIIVTrbio7IXg5kFVqXdduq2/dX1YZVhFVGJ+ gM1ZCNrlED3aEmchBFz+gVvaF348X4MD6NyXy0ZBQ7x2ihjK8fH dal4Q==</latexit><latexit sha1_base64="JC7w OPbpPEvBFwybIw7bpnmvkU8=">AAACKHicbZDLSsNAFIYn9VbrL erSzWgR6qYkIuiy4MZlBdMWmlgmk9N26OTCzEQIoWvfRXCrr+F OuvUJfASnbQTbeuDAx/+fA+f8fsKZVJY1MUpr6xubW+Xtys7u3v 6BeXjUknEqKDg05rHo+EQCZxE4iikOnUQACX0ObX90O/XbTyAki 6MHlSXghWQQsT6jRGmpZ57W/AsXu4rxALCD27/0mLsBGQxAjHt m1apbs8KrYBdQRUU1e+a3G8Q0DSFSlBMpu7aVKC8nQjHKYVxxUw kJoSMygK7GiIQgvXz2yhifayXA/VjojhSeqX83chJKmYW+ngyJG splbyr+6yXDTDIqtVfQ4h2qf+PlLEpSBRGdn9FPOVYxnqaGAyaA Kp5pIFQw/QmmQyIIVTrbio7IXg5kFVqXdduq2/dX1YZVhFVGJ+ gM1ZCNrlED3aEmchBFz+gVvaF348X4MD6NyXy0ZBQ7x2ihjK8fH dal4Q==</latexit>
I
<latexit sha1_base64="rbnL 9JntfU2bEbPREnLUtlq8AV0=">AAACBnicbZDNSgMxFIXv1L9a/ 6ou3QSL4KrMiKDLghvdtWB/oB1KJr1tQzOZIckIw9C94FZfw52 49TV8Cx/BtJ2Fbb0Q+DjnXjg5QSy4Nq777RQ2Nre2d4q7pb39g8 Oj8vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTu5nffkKle SQfTRqjH9KR5EPOqLFS46FfrrhVdz5kHbwcKpBPvV/+6Q0iloQ oDRNU667nxsbPqDKcCZyWeonGmLIJHWHXoqQhaj+bB52SC6sMyD BS9klD5urfi4yGWqdhYDdDasZ61ZuJ/3rxONWcaevltJzDDG/9j Ms4MSjZIsYwEcREZNYJGXCFzIjUAmWK258QNqaKMmObK9mKvNVC 1qF1VfXcqte4rtTcvKwinME5XIIHN1CDe6hDExggvMArvDnPzr vz4XwuVgtOfnMKS+N8/QLzGpkx</latexit><latexit sha1_base64="rbnL 9JntfU2bEbPREnLUtlq8AV0=">AAACBnicbZDNSgMxFIXv1L9a/ 6ou3QSL4KrMiKDLghvdtWB/oB1KJr1tQzOZIckIw9C94FZfw52 49TV8Cx/BtJ2Fbb0Q+DjnXjg5QSy4Nq777RQ2Nre2d4q7pb39g8 Oj8vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTu5nffkKle SQfTRqjH9KR5EPOqLFS46FfrrhVdz5kHbwcKpBPvV/+6Q0iloQ oDRNU667nxsbPqDKcCZyWeonGmLIJHWHXoqQhaj+bB52SC6sMyD BS9klD5urfi4yGWqdhYDdDasZ61ZuJ/3rxONWcaevltJzDDG/9j Ms4MSjZIsYwEcREZNYJGXCFzIjUAmWK258QNqaKMmObK9mKvNVC 1qF1VfXcqte4rtTcvKwinME5XIIHN1CDe6hDExggvMArvDnPzr vz4XwuVgtOfnMKS+N8/QLzGpkx</latexit><latexit sha1_base64="rbnL 9JntfU2bEbPREnLUtlq8AV0=">AAACBnicbZDNSgMxFIXv1L9a/ 6ou3QSL4KrMiKDLghvdtWB/oB1KJr1tQzOZIckIw9C94FZfw52 49TV8Cx/BtJ2Fbb0Q+DjnXjg5QSy4Nq777RQ2Nre2d4q7pb39g8 Oj8vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTu5nffkKle SQfTRqjH9KR5EPOqLFS46FfrrhVdz5kHbwcKpBPvV/+6Q0iloQ oDRNU667nxsbPqDKcCZyWeonGmLIJHWHXoqQhaj+bB52SC6sMyD BS9klD5urfi4yGWqdhYDdDasZ61ZuJ/3rxONWcaevltJzDDG/9j Ms4MSjZIsYwEcREZNYJGXCFzIjUAmWK258QNqaKMmObK9mKvNVC 1qF1VfXcqte4rtTcvKwinME5XIIHN1CDe6hDExggvMArvDnPzr vz4XwuVgtOfnMKS+N8/QLzGpkx</latexit><latexit sha1_base64="rbnL 9JntfU2bEbPREnLUtlq8AV0=">AAACBnicbZDNSgMxFIXv1L9a/ 6ou3QSL4KrMiKDLghvdtWB/oB1KJr1tQzOZIckIw9C94FZfw52 49TV8Cx/BtJ2Fbb0Q+DjnXjg5QSy4Nq777RQ2Nre2d4q7pb39g8 Oj8vFJS0eJYthkkYhUJ6AaBZfYNNwI7MQKaRgIbAeTu5nffkKle SQfTRqjH9KR5EPOqLFS46FfrrhVdz5kHbwcKpBPvV/+6Q0iloQ oDRNU667nxsbPqDKcCZyWeonGmLIJHWHXoqQhaj+bB52SC6sMyD BS9klD5urfi4yGWqdhYDdDasZ61ZuJ/3rxONWcaevltJzDDG/9j Ms4MSjZIsYwEcREZNYJGXCFzIjUAmWK258QNqaKMmObK9mKvNVC 1qF1VfXcqte4rtTcvKwinME5XIIHN1CDe6hDExggvMArvDnPzr vz4XwuVgtOfnMKS+N8/QLzGpkx</latexit>
U
<latexi t sha1_base64 ="6ID9uTmxpOGi DdiMJXWVWYK0t 5I=">AAACBnic dZDNSgMxFIUz9a /Wv6pLN8EiuCp JEdvuCm5ctuC0 hXYomTRtQzOZIc kIw9C94FZfw52 49TV8Cx/BTDuC Fb0Q+DjnXjg5fi S4Ngh9OIWNza3 tneJuaW//4PCo fHzS1WGsKHNpKE LV94lmgkvmGm4 E60eKkcAXrOfP bzK/d8+U5qG8M0 nEvIBMJZ9wSoy VOu6oXEFVhBDG GGaA69fIQrPZqO EGxJllpwLyaY/ Kn8NxSOOASUMF 0XqAUWS8lCjDqW CL0jDWLCJ0TqZ sYFGSgGkvXQZd wAurjOEkVPZJA5 fqz4uUBFongW8 3A2Jm+reXiX96 0SzRnGrr5bSew0 waXsplFBsm6Sr GJBbQhDDrBI65 YtSIxAKhitufQD ojilBjmyvZir5 7gP9Dt1bFqIo7 V5UWyssqgjNwDi 4BBnXQAregDVx AAQOP4Ak8Ow/O i/PqvK1WC05+cw rWxnn/AloLmXM =</latexit><latexi t sha1_base64 ="6ID9uTmxpOGi DdiMJXWVWYK0t 5I=">AAACBnic dZDNSgMxFIUz9a /Wv6pLN8EiuCp JEdvuCm5ctuC0 hXYomTRtQzOZIc kIw9C94FZfw52 49TV8Cx/BTDuC Fb0Q+DjnXjg5fi S4Ngh9OIWNza3 tneJuaW//4PCo fHzS1WGsKHNpKE LV94lmgkvmGm4 E60eKkcAXrOfP bzK/d8+U5qG8M0 nEvIBMJZ9wSoy VOu6oXEFVhBDG GGaA69fIQrPZqO EGxJllpwLyaY/ Kn8NxSOOASUMF 0XqAUWS8lCjDqW CL0jDWLCJ0TqZ sYFGSgGkvXQZd wAurjOEkVPZJA5 fqz4uUBFongW8 3A2Jm+reXiX96 0SzRnGrr5bSew0 waXsplFBsm6Sr GJBbQhDDrBI65 YtSIxAKhitufQD ojilBjmyvZir5 7gP9Dt1bFqIo7 V5UWyssqgjNwDi 4BBnXQAregDVx AAQOP4Ak8Ow/O i/PqvK1WC05+cw rWxnn/AloLmXM =</latexit><latexi t sha1_base64 ="6ID9uTmxpOGi DdiMJXWVWYK0t 5I=">AAACBnic dZDNSgMxFIUz9a /Wv6pLN8EiuCp JEdvuCm5ctuC0 hXYomTRtQzOZIc kIw9C94FZfw52 49TV8Cx/BTDuC Fb0Q+DjnXjg5fi S4Ngh9OIWNza3 tneJuaW//4PCo fHzS1WGsKHNpKE LV94lmgkvmGm4 E60eKkcAXrOfP bzK/d8+U5qG8M0 nEvIBMJZ9wSoy VOu6oXEFVhBDG GGaA69fIQrPZqO EGxJllpwLyaY/ Kn8NxSOOASUMF 0XqAUWS8lCjDqW CL0jDWLCJ0TqZ sYFGSgGkvXQZd wAurjOEkVPZJA5 fqz4uUBFongW8 3A2Jm+reXiX96 0SzRnGrr5bSew0 waXsplFBsm6Sr GJBbQhDDrBI65 YtSIxAKhitufQD ojilBjmyvZir5 7gP9Dt1bFqIo7 V5UWyssqgjNwDi 4BBnXQAregDVx AAQOP4Ak8Ow/O i/PqvK1WC05+cw rWxnn/AloLmXM =</latexit><latexi t sha1_base64 ="6ID9uTmxpOGi DdiMJXWVWYK0t 5I=">AAACBnic dZDNSgMxFIUz9a /Wv6pLN8EiuCp JEdvuCm5ctuC0 hXYomTRtQzOZIc kIw9C94FZfw52 49TV8Cx/BTDuC Fb0Q+DjnXjg5fi S4Ngh9OIWNza3 tneJuaW//4PCo fHzS1WGsKHNpKE LV94lmgkvmGm4 E60eKkcAXrOfP bzK/d8+U5qG8M0 nEvIBMJZ9wSoy VOu6oXEFVhBDG GGaA69fIQrPZqO EGxJllpwLyaY/ Kn8NxSOOASUMF 0XqAUWS8lCjDqW CL0jDWLCJ0TqZ sYFGSgGkvXQZd wAurjOEkVPZJA5 fqz4uUBFongW8 3A2Jm+reXiX96 0SzRnGrr5bSew0 waXsplFBsm6Sr GJBbQhDDrBI65 YtSIxAKhitufQD ojilBjmyvZir5 7gP9Dt1bFqIo7 V5UWyssqgjNwDi 4BBnXQAregDVx AAQOP4Ak8Ow/O i/PqvK1WC05+cw rWxnn/AloLmXM =</latexit>
a
<latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit><latexit sha1_base64="2UvA jpu3EhpBlOb48ll1ykbPnZY=">AAACBnicdZDNSgMxFIXv1L9a/ 6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU13Il bX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R 9UD4/aOk4VZS0ai1h1A6KZ4JK1DDeCdRPFSBQI1gkmt7nfeWBK8 1jemyxhfkRGkoecEmNRkwyqNexe4XwQdvFSFMQrSA2KaQyqX/1 hTNOISUMF0brn4cT4U6IMp4LNKv1Us4TQCRmxnpWSREz703nQGT qzZIjCWNknDZrTnxdTEmmdRYHdjIgZ699eDv/0knGmOdXWK9RqD hPe+FMuk9QwSRcxwlQgE6O8EzTkilEjMisIVdz+BNExUYQa21zF VrTsAf0v2heuh12veVmr46KsMpzAKZyDB9dQhztoQAsoMHiCZ3 hxHp1X5815X6yWnOLmGFbG+fgGKheZUw==</latexit>
i
<latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
↵
<latexit sha1 _base64="vkp/5yn90hirwqK0f 3bflAdM/pw=">AAACC3icdZDL SgMxGIUz9VbrrerSTbAIrkpSx La7ghuXFewF2qFk0kwnNjMTkox Qhj6C4FZfw5249SF8Cx/BTDuC Ff0h8HHO/8PJ8aTg2iD04RTW1 jc2t4rbpZ3dvf2D8uFRV8eJoqx DYxGrvkc0EzxiHcONYH2pGAk9 wXre9Crze/dMaR5Ht2YmmRuSS cR9TomxUndIhAzIqFxBVYQQxhh mgOuXyEKz2ajhBsSZZacC8mmP yp/DcUyTkEWGCqL1ACNp3JQow 6lg89Iw0UwSOiUTNrAYkZBpN12 kncMzq4yhHyv7IgMX6s+LlIRa z0LPbobEBPq3l4l/ejKYaU619X JazWH8hpvySCaGRXQZw08ENDH MioFjrhg1YmaBUMXtTyANiCLU 2PpKtqLvHuD/0K1VMarim4tKC+ VlFcEJOAXnAIM6aIFr0AYdQME deARP4Nl5cF6cV+dtuVpw8ptj sDLO+xdye5uy</latexit><latexit sha1 _base64="vkp/5yn90hirwqK0f 3bflAdM/pw=">AAACC3icdZDL SgMxGIUz9VbrrerSTbAIrkpSx La7ghuXFewF2qFk0kwnNjMTkox Qhj6C4FZfw5249SF8Cx/BTDuC Ff0h8HHO/8PJ8aTg2iD04RTW1 jc2t4rbpZ3dvf2D8uFRV8eJoqx DYxGrvkc0EzxiHcONYH2pGAk9 wXre9Crze/dMaR5Ht2YmmRuSS cR9TomxUndIhAzIqFxBVYQQxhh mgOuXyEKz2ajhBsSZZacC8mmP yp/DcUyTkEWGCqL1ACNp3JQow 6lg89Iw0UwSOiUTNrAYkZBpN12 kncMzq4yhHyv7IgMX6s+LlIRa z0LPbobEBPq3l4l/ejKYaU619X JazWH8hpvySCaGRXQZw08ENDH MioFjrhg1YmaBUMXtTyANiCLU 2PpKtqLvHuD/0K1VMarim4tKC+ VlFcEJOAXnAIM6aIFr0AYdQME deARP4Nl5cF6cV+dtuVpw8ptj sDLO+xdye5uy</latexit><latexit sha1 _base64="vkp/5yn90hirwqK0f 3bflAdM/pw=">AAACC3icdZDL SgMxGIUz9VbrrerSTbAIrkpSx La7ghuXFewF2qFk0kwnNjMTkox Qhj6C4FZfw5249SF8Cx/BTDuC Ff0h8HHO/8PJ8aTg2iD04RTW1 jc2t4rbpZ3dvf2D8uFRV8eJoqx DYxGrvkc0EzxiHcONYH2pGAk9 wXre9Crze/dMaR5Ht2YmmRuSS cR9TomxUndIhAzIqFxBVYQQxhh mgOuXyEKz2ajhBsSZZacC8mmP yp/DcUyTkEWGCqL1ACNp3JQow 6lg89Iw0UwSOiUTNrAYkZBpN12 kncMzq4yhHyv7IgMX6s+LlIRa z0LPbobEBPq3l4l/ejKYaU619X JazWH8hpvySCaGRXQZw08ENDH MioFjrhg1YmaBUMXtTyANiCLU 2PpKtqLvHuD/0K1VMarim4tKC+ VlFcEJOAXnAIM6aIFr0AYdQME deARP4Nl5cF6cV+dtuVpw8ptj sDLO+xdye5uy</latexit><latexit sha1 _base64="vkp/5yn90hirwqK0f 3bflAdM/pw=">AAACC3icdZDL SgMxGIUz9VbrrerSTbAIrkpSx La7ghuXFewF2qFk0kwnNjMTkox Qhj6C4FZfw5249SF8Cx/BTDuC Ff0h8HHO/8PJ8aTg2iD04RTW1 jc2t4rbpZ3dvf2D8uFRV8eJoqx DYxGrvkc0EzxiHcONYH2pGAk9 wXre9Crze/dMaR5Ht2YmmRuSS cR9TomxUndIhAzIqFxBVYQQxhh mgOuXyEKz2ajhBsSZZacC8mmP yp/DcUyTkEWGCqL1ACNp3JQow 6lg89Iw0UwSOiUTNrAYkZBpN12 kncMzq4yhHyv7IgMX6s+LlIRa z0LPbobEBPq3l4l/ejKYaU619X JazWH8hpvySCaGRXQZw08ENDH MioFjrhg1YmaBUMXtTyANiCLU 2PpKtqLvHuD/0K1VMarim4tKC+ VlFcEJOAXnAIM6aIFr0AYdQME deARP4Nl5cF6cV+dtuVpw8ptj sDLO+xdye5uy</latexit>
(a) | 1i
<latexit sha1_base64="W9o6 zaiGR2QhxT8J2hHFSxbZiVE=">AAACGHicbZDNSsNAFIUn9a/Wv 1SXbgaLUDclEUGXBTcuK9gfaEKYTG/boZNJmJkoIfRFBLf6Gu7 ErTvfwkdw2mZhWy8MfJxzL5w5YcKZ0o7zbZU2Nre2d8q7lb39g8 Mju3rcUXEqKbRpzGPZC4kCzgS0NdMceokEEoUcuuHkduZ3H0EqF osHnSXgR2Qk2JBRoo0U2NU6ufCwNwGde4ligTsN7JrTcOaD18E toIaKaQX2jzeIaRqB0JQTpfquk2g/J1IzymFa8VIFCaETMoK+QU EiUH4+jz7F50YZ4GEszRMaz9W/FzmJlMqi0GxGRI/VqjcT//WSc aYYVcYraDmHHt74ORNJqkHQRYxhyrGO8awlPGASqOaZAUIlMz/B dEwkodp0WTEVuauFrEPnsuE6Dff+qtZ0irLK6BSdoTpy0TVqoj vUQm1E0RN6Qa/ozXq23q0P63OxWrKKmxO0NNbXLz2fn7c=</lat exit><latexit sha1_base64="W9o6 zaiGR2QhxT8J2hHFSxbZiVE=">AAACGHicbZDNSsNAFIUn9a/Wv 1SXbgaLUDclEUGXBTcuK9gfaEKYTG/boZNJmJkoIfRFBLf6Gu7 ErTvfwkdw2mZhWy8MfJxzL5w5YcKZ0o7zbZU2Nre2d8q7lb39g8 Mju3rcUXEqKbRpzGPZC4kCzgS0NdMceokEEoUcuuHkduZ3H0EqF osHnSXgR2Qk2JBRoo0U2NU6ufCwNwGde4ligTsN7JrTcOaD18E toIaKaQX2jzeIaRqB0JQTpfquk2g/J1IzymFa8VIFCaETMoK+QU EiUH4+jz7F50YZ4GEszRMaz9W/FzmJlMqi0GxGRI/VqjcT//WSc aYYVcYraDmHHt74ORNJqkHQRYxhyrGO8awlPGASqOaZAUIlMz/B dEwkodp0WTEVuauFrEPnsuE6Dff+qtZ0irLK6BSdoTpy0TVqoj vUQm1E0RN6Qa/ozXq23q0P63OxWrKKmxO0NNbXLz2fn7c=</lat exit><latexit sha1_base64="W9o6 zaiGR2QhxT8J2hHFSxbZiVE=">AAACGHicbZDNSsNAFIUn9a/Wv 1SXbgaLUDclEUGXBTcuK9gfaEKYTG/boZNJmJkoIfRFBLf6Gu7 ErTvfwkdw2mZhWy8MfJxzL5w5YcKZ0o7zbZU2Nre2d8q7lb39g8 Mju3rcUXEqKbRpzGPZC4kCzgS0NdMceokEEoUcuuHkduZ3H0EqF osHnSXgR2Qk2JBRoo0U2NU6ufCwNwGde4ligTsN7JrTcOaD18E toIaKaQX2jzeIaRqB0JQTpfquk2g/J1IzymFa8VIFCaETMoK+QU EiUH4+jz7F50YZ4GEszRMaz9W/FzmJlMqi0GxGRI/VqjcT//WSc aYYVcYraDmHHt74ORNJqkHQRYxhyrGO8awlPGASqOaZAUIlMz/B dEwkodp0WTEVuauFrEPnsuE6Dff+qtZ0irLK6BSdoTpy0TVqoj vUQm1E0RN6Qa/ozXq23q0P63OxWrKKmxO0NNbXLz2fn7c=</lat exit><latexit sha1_base64="W9o6 zaiGR2QhxT8J2hHFSxbZiVE=">AAACGHicbZDNSsNAFIUn9a/Wv 1SXbgaLUDclEUGXBTcuK9gfaEKYTG/boZNJmJkoIfRFBLf6Gu7 ErTvfwkdw2mZhWy8MfJxzL5w5YcKZ0o7zbZU2Nre2d8q7lb39g8 Mju3rcUXEqKbRpzGPZC4kCzgS0NdMceokEEoUcuuHkduZ3H0EqF osHnSXgR2Qk2JBRoo0U2NU6ufCwNwGde4ligTsN7JrTcOaD18E toIaKaQX2jzeIaRqB0JQTpfquk2g/J1IzymFa8VIFCaETMoK+QU EiUH4+jz7F50YZ4GEszRMaz9W/FzmJlMqi0GxGRI/VqjcT//WSc aYYVcYraDmHHt74ORNJqkHQRYxhyrGO8awlPGASqOaZAUIlMz/B dEwkodp0WTEVuauFrEPnsuE6Dff+qtZ0irLK6BSdoTpy0TVqoj vUQm1E0RN6Qa/ozXq23q0P63OxWrKKmxO0NNbXLz2fn7c=</lat exit>
i
<latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+e c64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf 1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU13Il bX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4P CoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKle SwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYT SMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhL GyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzL pPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4Ws Q+eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd4c56dd+ fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
j
<latexit sha1 _base64="OrVS7DUjmyb7T4uHG JBe3r5+K0Q=">AAACBnicbZDN SgMxFIXv1L9a/6ou3QSL4KrMi KDLghuXLdgfaIeSSe+0sZnMkGS EoXQvuNXXcCdufQ3fwkcwbWdh Wy8EPs65F05OkAiujet+O4WNz a3tneJuaW//4PCofHzS0nGqGDZ ZLGLVCahGwSU2DTcCO4lCGgUC 28H4bua3n1BpHssHkyXoR3Qoe cgZNVZqPPbLFbfqzoesg5dDBfK p98s/vUHM0gilYYJq3fXcxPgT qgxnAqelXqoxoWxMh9i1KGmE2 p/Mg07JhVUGJIyVfdKQufr3YkI jrbMosJsRNSO96s3Ef71klGnO tPVyWs5hwlt/wmWSGpRsESNMBT ExmXVCBlwhMyKzQJni9ieEjai izNjmSrYib7WQdWhdVT236jWu KzU3L6sIZ3AOl+DBDdTgHurQBA YIL/AKb86z8+58OJ+L1YKT35z C0jhfvykLmVI=</latexit><latexit sha1 _base64="OrVS7DUjmyb7T4uHG JBe3r5+K0Q=">AAACBnicbZDN SgMxFIXv1L9a/6ou3QSL4KrMi KDLghuXLdgfaIeSSe+0sZnMkGS EoXQvuNXXcCdufQ3fwkcwbWdh Wy8EPs65F05OkAiujet+O4WNz a3tneJuaW//4PCofHzS0nGqGDZ ZLGLVCahGwSU2DTcCO4lCGgUC 28H4bua3n1BpHssHkyXoR3Qoe cgZNVZqPPbLFbfqzoesg5dDBfK p98s/vUHM0gilYYJq3fXcxPgT qgxnAqelXqoxoWxMh9i1KGmE2 p/Mg07JhVUGJIyVfdKQufr3YkI jrbMosJsRNSO96s3Ef71klGnO tPVyWs5hwlt/wmWSGpRsESNMBT ExmXVCBlwhMyKzQJni9ieEjai izNjmSrYib7WQdWhdVT236jWu KzU3L6sIZ3AOl+DBDdTgHurQBA YIL/AKb86z8+58OJ+L1YKT35z C0jhfvykLmVI=</latexit><latexit sha1 _base64="OrVS7DUjmyb7T4uHG JBe3r5+K0Q=">AAACBnicbZDN SgMxFIXv1L9a/6ou3QSL4KrMi KDLghuXLdgfaIeSSe+0sZnMkGS EoXQvuNXXcCdufQ3fwkcwbWdh Wy8EPs65F05OkAiujet+O4WNz a3tneJuaW//4PCofHzS0nGqGDZ ZLGLVCahGwSU2DTcCO4lCGgUC 28H4bua3n1BpHssHkyXoR3Qoe cgZNVZqPPbLFbfqzoesg5dDBfK p98s/vUHM0gilYYJq3fXcxPgT qgxnAqelXqoxoWxMh9i1KGmE2 p/Mg07JhVUGJIyVfdKQufr3YkI jrbMosJsRNSO96s3Ef71klGnO tPVyWs5hwlt/wmWSGpRsESNMBT ExmXVCBlwhMyKzQJni9ieEjai izNjmSrYib7WQdWhdVT236jWu KzU3L6sIZ3AOl+DBDdTgHurQBA YIL/AKb86z8+58OJ+L1YKT35z C0jhfvykLmVI=</latexit><latexit sha1 _base64="OrVS7DUjmyb7T4uHG JBe3r5+K0Q=">AAACBnicbZDN SgMxFIXv1L9a/6ou3QSL4KrMi KDLghuXLdgfaIeSSe+0sZnMkGS EoXQvuNXXcCdufQ3fwkcwbWdh Wy8EPs65F05OkAiujet+O4WNz a3tneJuaW//4PCofHzS0nGqGDZ ZLGLVCahGwSU2DTcCO4lCGgUC 28H4bua3n1BpHssHkyXoR3Qoe cgZNVZqPPbLFbfqzoesg5dDBfK p98s/vUHM0gilYYJq3fXcxPgT qgxnAqelXqoxoWxMh9i1KGmE2 p/Mg07JhVUGJIyVfdKQufr3YkI jrbMosJsRNSO96s3Ef71klGnO tPVyWs5hwlt/wmWSGpRsESNMBT ExmXVCBlwhMyKzQJni9ieEjai izNjmSrYib7WQdWhdVT236jWu KzU3L6sIZ3AOl+DBDdTgHurQBA YIL/AKb86z8+58OJ+L1YKT35z C0jhfvykLmVI=</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIvci4KJ3U=" >AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJ Jwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQO d3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34u cREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX 9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit>
|I0i hI0|
<latexit sha1_base64="ruaV SKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F +vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7 cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3 BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFY vGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaG Oymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiU B5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTj CrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6J JFSbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHSFmugWtV AbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit ><latexit sha1_base64="ruaV SKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F +vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7 cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3 BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFY vGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaG Oymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiU B5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTj CrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6J JFSbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHSFmugWtV AbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit ><latexit sha1_base64="ruaV SKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F +vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7 cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3 BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFY vGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaG Oymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiU B5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTj CrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6J JFSbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHSFmugWtV AbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit ><latexit sha1_base64="ruaV SKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F +vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv4U7 cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3 BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFY vGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaG Oymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiU B5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTj CrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6J JFSbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHSFmugWtV AbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit >
|I0i hI0|
<latexit sha1 _base64="ruaVSKJbOFjIHSm34 bIvci4KJ3U=">AAACGXicbZDN SsNAFIUn/tb6F+vSzWARXJVEB F0W3Oiugv2BNoTJ9KYdOpmEmYk YQp9EcKuv4U7cuvItfASnaRa2 9cLAxzn3wpkTJJwp7Tjf1tr6x ubWdmWnuru3f3BoH9U6Kk4lhTa NeSx7AVHAmYC2ZppDL5FAooBD N5jczPzuI0jFYvGgswS8iIwEC xkl2ki+XRtMQOd3vjMdBJIU4Nt 1p+EUg1fBLaGOymn59s9gGNM0 AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsR hLM0TGhfq34ucREplUWA2I6LH atmbif96yThTjCrjlbSYQ4fXXs 5EkmoQdB4jTDnWMZ7VhIdMAtU 8M0CoZOYnmI6JJFSbMqumIne5 kFXoXDRcp+HeX9abTllWBZ2gU3 SOXHSFmugWtVAbUfSEXtArerO erXfrw/qcr65Z5c0xWhjr6xfK yqCU</latexit><latexit sha1 _base64="ruaVSKJbOFjIHSm34 bIvci4KJ3U=">AAACGXicbZDN SsNAFIUn/tb6F+vSzWARXJVEB F0W3Oiugv2BNoTJ9KYdOpmEmYk YQp9EcKuv4U7cuvItfASnaRa2 9cLAxzn3wpkTJJwp7Tjf1tr6x ubWdmWnuru3f3BoH9U6Kk4lhTa NeSx7AVHAmYC2ZppDL5FAooBD N5jczPzuI0jFYvGgswS8iIwEC xkl2ki+XRtMQOd3vjMdBJIU4Nt 1p+EUg1fBLaGOymn59s9gGNM0 AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsR hLM0TGhfq34ucREplUWA2I6LH atmbif96yThTjCrjlbSYQ4fXXs 5EkmoQdB4jTDnWMZ7VhIdMAtU 8M0CoZOYnmI6JJFSbMqumIne5 kFXoXDRcp+HeX9abTllWBZ2gU3 SOXHSFmugWtVAbUfSEXtArerO erXfrw/qcr65Z5c0xWhjr6xfK yqCU</latexit><latexit sha1 _base64="ruaVSKJbOFjIHSm34 bIvci4KJ3U=">AAACGXicbZDN SsNAFIUn/tb6F+vSzWARXJVEB F0W3Oiugv2BNoTJ9KYdOpmEmYk YQp9EcKuv4U7cuvItfASnaRa2 9cLAxzn3wpkTJJwp7Tjf1tr6x ubWdmWnuru3f3BoH9U6Kk4lhTa NeSx7AVHAmYC2ZppDL5FAooBD N5jczPzuI0jFYvGgswS8iIwEC xkl2ki+XRtMQOd3vjMdBJIU4Nt 1p+EUg1fBLaGOymn59s9gGNM0 AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsR hLM0TGhfq34ucREplUWA2I6LH atmbif96yThTjCrjlbSYQ4fXXs 5EkmoQdB4jTDnWMZ7VhIdMAtU 8M0CoZOYnmI6JJFSbMqumIne5 kFXoXDRcp+HeX9abTllWBZ2gU3 SOXHSFmugWtVAbUfSEXtArerO erXfrw/qcr65Z5c0xWhjr6xfK yqCU</latexit><latexit sha1 _base64="ruaVSKJbOFjIHSm34 bIvci4KJ3U=">AAACGXicbZDN SsNAFIUn/tb6F+vSzWARXJVEB F0W3Oiugv2BNoTJ9KYdOpmEmYk YQp9EcKuv4U7cuvItfASnaRa2 9cLAxzn3wpkTJJwp7Tjf1tr6x ubWdmWnuru3f3BoH9U6Kk4lhTa NeSx7AVHAmYC2ZppDL5FAooBD N5jczPzuI0jFYvGgswS8iIwEC xkl2ki+XRtMQOd3vjMdBJIU4Nt 1p+EUg1fBLaGOymn59s9gGNM0 AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsR hLM0TGhfq34ucREplUWA2I6LH atmbif96yThTjCrjlbSYQ4fXXs 5EkmoQdB4jTDnWMZ7VhIdMAtU 8M0CoZOYnmI6JJFSbMqumIne5 kFXoXDRcp+HeX9abTllWBZ2gU3 SOXHSFmugWtVAbUfSEXtArerO erXfrw/qcr65Z5c0xWhjr6xfK yqCU</latexit>
Figure 3: (a) represents the state |ψ1〉. (b) represents the operator WA = U˜WU˜ †. (c)
represents WA |ψ1〉.
3 Complexity of the Petz map and Python’s lunch
We wrote Petz map in the form of U˜WU˜ †. In this section we look at its complexity.
3.1 Complexity of Petz map and wormhole geometry
In earlier examples, when we keep the entire boundary system, the Petz maps simply gives
UWU † where U is the Hamiltonian time evolution and is k-local. The complexity of such
operators was studied in [15][16][17]. It grows exponentially before scrambling time and
linearly after scrambling time. A simple epidemic model gives its time dependence as
C(UWU †) = S log
(
1 +
δS
S
eτ
)
(3.5)
where τ is the circuit time. It is related to the boundary time t as τ = 2pi
β
t.
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As we discussed earlier, the operator WA essentially undoes the horizontal circuit be-
tween the spin and the boundary, applies the operator, then applies the horizontal circuit
again. From this point of view, one expects its complexity to match the volume / action
from the bulk operator to the boundary. We check this in the following AdS2 geometry.
t = 0
<latexit sha1_base64="SQg3uhVqd8vF+H5JWgxwX 5M2XvU=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KpkRNCNUHDjsoLTCu1QMmmmDc38kNwRytA3ENzqa7g Tt76Eb+EjmLazsK0XAh/n3AsnJ0iVNEjpt1NaW9/Y3CpvV3Z29/YPqodHLZNkmguPJyrRjwEzQslYeChRicdU CxYFSrSD0e3Ubz8JbWQSP+A4FX7EBrEMJWdoJQ/JDaG9ao3W6WzIKrgF1KCYZq/60+0nPItEjFwxYzouTdHP mUbJlZhUupkRKeMjNhAdizGLhPHzWdgJObNKn4SJti9GMlP/XuQsMmYcBXYzYjg0y95U/NdLh2MjubFeQYs5M Lz2cxmnGYqYz2OEmSKYkGkvpC+14KjGFhjX0v6E8CHTjKNtr2IrcpcLWYXWRd2ldff+stagRVllOIFTOAcXrq ABd9AEDzhIeIFXeHOenXfnw/mcr5ac4uYYFsb5+gXqxpox</latexit><latexit sha1_base64="SQg3uhVqd8vF+H5JWgxwX 5M2XvU=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KpkRNCNUHDjsoLTCu1QMmmmDc38kNwRytA3ENzqa7g Tt76Eb+EjmLazsK0XAh/n3AsnJ0iVNEjpt1NaW9/Y3CpvV3Z29/YPqodHLZNkmguPJyrRjwEzQslYeChRicdU CxYFSrSD0e3Ubz8JbWQSP+A4FX7EBrEMJWdoJQ/JDaG9ao3W6WzIKrgF1KCYZq/60+0nPItEjFwxYzouTdHP mUbJlZhUupkRKeMjNhAdizGLhPHzWdgJObNKn4SJti9GMlP/XuQsMmYcBXYzYjg0y95U/NdLh2MjubFeQYs5M Lz2cxmnGYqYz2OEmSKYkGkvpC+14KjGFhjX0v6E8CHTjKNtr2IrcpcLWYXWRd2ldff+stagRVllOIFTOAcXrq ABd9AEDzhIeIFXeHOenXfnw/mcr5ac4uYYFsb5+gXqxpox</latexit><latexit sha1_base64="SQg3uhVqd8vF+H5JWgxwX 5M2XvU=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KpkRNCNUHDjsoLTCu1QMmmmDc38kNwRytA3ENzqa7g Tt76Eb+EjmLazsK0XAh/n3AsnJ0iVNEjpt1NaW9/Y3CpvV3Z29/YPqodHLZNkmguPJyrRjwEzQslYeChRicdU CxYFSrSD0e3Ubz8JbWQSP+A4FX7EBrEMJWdoJQ/JDaG9ao3W6WzIKrgF1KCYZq/60+0nPItEjFwxYzouTdHP mUbJlZhUupkRKeMjNhAdizGLhPHzWdgJObNKn4SJti9GMlP/XuQsMmYcBXYzYjg0y95U/NdLh2MjubFeQYs5M Lz2cxmnGYqYz2OEmSKYkGkvpC+14KjGFhjX0v6E8CHTjKNtr2IrcpcLWYXWRd2ldff+stagRVllOIFTOAcXrq ABd9AEDzhIeIFXeHOenXfnw/mcr5ac4uYYFsb5+gXqxpox</latexit><latexit sha1_base64="SQg3uhVqd8vF+H5JWgxwX 5M2XvU=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KpkRNCNUHDjsoLTCu1QMmmmDc38kNwRytA3ENzqa7g Tt76Eb+EjmLazsK0XAh/n3AsnJ0iVNEjpt1NaW9/Y3CpvV3Z29/YPqodHLZNkmguPJyrRjwEzQslYeChRicdU CxYFSrSD0e3Ubz8JbWQSP+A4FX7EBrEMJWdoJQ/JDaG9ao3W6WzIKrgF1KCYZq/60+0nPItEjFwxYzouTdHP mUbJlZhUupkRKeMjNhAdizGLhPHzWdgJObNKn4SJti9GMlP/XuQsMmYcBXYzYjg0y95U/NdLh2MjubFeQYs5M Lz2cxmnGYqYz2OEmSKYkGkvpC+14KjGFhjX0v6E8CHTjKNtr2IrcpcLWYXWRd2ldff+stagRVllOIFTOAcXrq ABd9AEDzhIeIFXeHOenXfnw/mcr5ac4uYYFsb5+gXqxpox</latexit>
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Figure 4
In Figure 4, the red line represents the spin qubit with index a in earlier discussions.
The dashed lines represent the boundary trajectory and the original horizon if the spin
qubit were not there. The blue dot is the intersection of the spin world line with the original
horizon. The blue line is a geodesic connecting that intersection and the boundary at time
t. We look at its length. In appendix B, we evaluate the geodesic distance in JT gravity
and it is given by
d(t) ≈ log
(
1 +
δS
S − S0
[
cosh
(
2pi
β
t
)
− 1
])
+ const (3.6)
For t > β, the time dependence in (3.5) matches that in (3.6). One may worry that
this is special about AdS2. In [18] a spacetime volume evaluation was done in BTZ black
hole and one gets the same result.
We make some comment about the above calculations. We want to look at the geodesic
distance between the operator and the boundary at time t. The Wheeler-DeWitt patch
at time t includes the world line of the spin. Here, we considered the operator as being
located at the intersection of the spin world line with the original horizon. Why is this the
reasonable choice? First, the blue line in Figure 4 is inside the portion of the geometry
that is affected by the spin. Also, we cannot go deeper than the original horizon for the
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following reason. In our setup, we specify the initial black hole state by |a〉 |I〉. We didn’t
specify anything about |I〉 other than being a black hole with S − 1 qubits. |I〉 may or
may not have a smooth classical interior. For example, it can be the superposition of two
black holes with completely different wormhole length. All we know is that |I〉 has an
exterior geometry corresponding to a black hole with entropy S − 1. As a result we look
at the portion of the geometry outside the original horizon after the spin comes in. This
region stores the gates that involves the extra spin[18].
3.2 Python’s lunch
With Petz map one can reconstruct the operator even if we don’t have the entire boundary
system. However, the complexity will be significantly higher. In this case, the Python’s
lunch scenario as discussed in [11] will appear. Consider WA = U˜WU˜
† where U˜ is given
in Figure 2. We assume the black hole contains S qubits and we lose access to n qubits,
i.e., U is an unitary operator on S qubits while U˜ is an unitary operator acting on S − n
qubits. U is a k-local with relatively low complexity. U˜ is an operator from one subset of
indices of U to another subset. This is essentially Python’s lunch.
To see this, we look at the tensor network representation of operator U˜ . Figure 5
illustrates the cross-sectional area of the tensor network at various instances. We see that
the minimal cross-sectional area corresponds to S − n qubits while the maximal cross
sectional area corresponds to S + n qubits.
I 01
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i
<latexit sha1_base64="KO+ec64QaIzYav eVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05 t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW// 4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1Fi pxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9 vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGS LGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA 9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYav eVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05 t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW// 4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1Fi pxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9 vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGS LGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA 9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYav eVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05 t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW// 4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1Fi pxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9 vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGS LGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA 9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYav eVuGTAn/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05 t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW// 4PCoenzS0XGqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1Fi pxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEfYsShqh9 vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGS LGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O4BA 9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
U
<latexit sh a1_base64="tOGqKj/Ql BtXqXQsI80WdV1AZr0="> AAACBnicbZDNSsNAFIVv 6l+tf1WXbgaL4KokIuiy4 MZlC7YV2lAm05t26GQSZ iZCCN0LbvU13IlbX8O38B GctlnY1gsDH+fcC2dOkA iujet+O6WNza3tnfJuZW/ /4PCoenzS0XGqGLZZLGL 1GFCNgktsG24EPiYKaRQ I7AaTu5nffUKleSwfTJag H9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYp RFKwwTVuue5ifFzqgxnA qeVfqoxoWxCR9izKGmE2s /nQafkwipDEsbKPmnIXP 17kdNI6ywK7GZEzVivejP xXy8ZZ5ozbb2ClnOY8Nb PuUxSg5ItYoSpICYms07I kCtkRmQWKFPc/oSwMVWU GdtcxVbkrRayDp2ruufWv dZ1reEWZZXhDM7hEjy4g QbcQxPawADhBV7hzXl23p 0P53OxWnKKm1NYGufrFw bBmT0=</latexit><latexit sh a1_base64="tOGqKj/Ql BtXqXQsI80WdV1AZr0="> AAACBnicbZDNSsNAFIVv 6l+tf1WXbgaL4KokIuiy4 MZlC7YV2lAm05t26GQSZ iZCCN0LbvU13IlbX8O38B GctlnY1gsDH+fcC2dOkA iujet+O6WNza3tnfJuZW/ /4PCoenzS0XGqGLZZLGL 1GFCNgktsG24EPiYKaRQ I7AaTu5nffUKleSwfTJag H9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYp RFKwwTVuue5ifFzqgxnA qeVfqoxoWxCR9izKGmE2s /nQafkwipDEsbKPmnIXP 17kdNI6ywK7GZEzVivejP xXy8ZZ5ozbb2ClnOY8Nb PuUxSg5ItYoSpICYms07I kCtkRmQWKFPc/oSwMVWU GdtcxVbkrRayDp2ruufWv dZ1reEWZZXhDM7hEjy4g QbcQxPawADhBV7hzXl23p 0P53OxWnKKm1NYGufrFw bBmT0=</latexit><latexit sh a1_base64="tOGqKj/Ql BtXqXQsI80WdV1AZr0="> AAACBnicbZDNSsNAFIVv 6l+tf1WXbgaL4KokIuiy4 MZlC7YV2lAm05t26GQSZ iZCCN0LbvU13IlbX8O38B GctlnY1gsDH+fcC2dOkA iujet+O6WNza3tnfJuZW/ /4PCoenzS0XGqGLZZLGL 1GFCNgktsG24EPiYKaRQ I7AaTu5nffUKleSwfTJag H9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYp RFKwwTVuue5ifFzqgxnA qeVfqoxoWxCR9izKGmE2s /nQafkwipDEsbKPmnIXP 17kdNI6ywK7GZEzVivejP xXy8ZZ5ozbb2ClnOY8Nb PuUxSg5ItYoSpICYms07I kCtkRmQWKFPc/oSwMVWU GdtcxVbkrRayDp2ruufWv dZ1reEWZZXhDM7hEjy4g QbcQxPawADhBV7hzXl23p 0P53OxWnKKm1NYGufrFw bBmT0=</latexit><latexit sh a1_base64="tOGqKj/Ql BtXqXQsI80WdV1AZr0="> AAACBnicbZDNSsNAFIVv 6l+tf1WXbgaL4KokIuiy4 MZlC7YV2lAm05t26GQSZ iZCCN0LbvU13IlbX8O38B GctlnY1gsDH+fcC2dOkA iujet+O6WNza3tnfJuZW/ /4PCoenzS0XGqGLZZLGL 1GFCNgktsG24EPiYKaRQ I7AaTu5nffUKleSwfTJag H9GR5CFn1Fip1R5Ua27d nQ9ZB6+AGhTTHFR/+sOYp RFKwwTVuue5ifFzqgxnA qeVfqoxoWxCR9izKGmE2s /nQafkwipDEsbKPmnIXP 17kdNI6ywK7GZEzVivejP xXy8ZZ5ozbb2ClnOY8Nb PuUxSg5ItYoSpICYms07I kCtkRmQWKFPc/oSwMVWU GdtcxVbkrRayDp2ruufWv dZ1reEWZZXhDM7hEjy4g QbcQxPawADhBV7hzXl23p 0P53OxWnKKm1NYGufrFw bBmT0=</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHS m34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9K YdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3 f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki +XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTjCrjlbS YQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9 abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</la texit><latexit sha1_base64="ruaVSKJbOFjIHS m34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9K YdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3 f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki +XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTjCrjlbS YQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9 abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</la texit><latexit sha1_base64="ruaVSKJbOFjIHS m34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9K YdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3 f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki +XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTjCrjlbS YQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9 abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</la texit><latexit sha1_base64="ruaVSKJbOFjIHS m34bIvci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9K YdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3 f3BoH9U6Kk4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki +XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZpTDtDpIF SSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmbif96yThTjCrjlbS YQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+HeX9 abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</la texit>
Area ⇠ S   n
<latexit sha1_base 64="/ggRj9kY2UwfBv33thgsVhHr9lU=">A AACGnicbVDNSgMxGMz6W+tftUcvwSJ4seyK oMeKF48V7Q90S8mm2TY0yS7Jt+Ky9E0Er/oa 3sSrF9/CRzBt92BbBwLDzDcwmSAW3IDrfjs rq2vrG5uFreL2zu7efungsGmiRFPWoJGIdD sghgmuWAM4CNaONSMyEKwVjG4mfuuRacMj9 QBpzLqSDBQPOSVgpV6p7AN7guzaZsa+4RLf n1m14lbdKfAy8XJSQTnqvdKP349oIpkCKog xHc+NoZsRDZwKNi76iWExoSMyYB1LFZHMdLN p+TE+sUofh5G2TwGeqn8TGZHGpDKwl5LA0C x6E/FfLx6mhlNjvZzN94DwqptxFSfAFJ3VC BOBIcKTnXCfa0ZBpJYQqrn9CaZDogkFu2bR TuQtDrJMmudVz616dxeVmpuPVUBH6BidIg9 dohq6RXXUQBSl6AW9ojfn2Xl3PpzP2emKk2f KaA7O1y+4FqES</latexit><latexit sha1_base 64="/ggRj9kY2UwfBv33thgsVhHr9lU=">A AACGnicbVDNSgMxGMz6W+tftUcvwSJ4seyK oMeKF48V7Q90S8mm2TY0yS7Jt+Ky9E0Er/oa 3sSrF9/CRzBt92BbBwLDzDcwmSAW3IDrfjs rq2vrG5uFreL2zu7efungsGmiRFPWoJGIdD sghgmuWAM4CNaONSMyEKwVjG4mfuuRacMj9 QBpzLqSDBQPOSVgpV6p7AN7guzaZsa+4RLf n1m14lbdKfAy8XJSQTnqvdKP349oIpkCKog xHc+NoZsRDZwKNi76iWExoSMyYB1LFZHMdLN p+TE+sUofh5G2TwGeqn8TGZHGpDKwl5LA0C x6E/FfLx6mhlNjvZzN94DwqptxFSfAFJ3VC BOBIcKTnXCfa0ZBpJYQqrn9CaZDogkFu2bR TuQtDrJMmudVz616dxeVmpuPVUBH6BidIg9 dohq6RXXUQBSl6AW9ojfn2Xl3PpzP2emKk2f KaA7O1y+4FqES</latexit><latexit sha1_base 64="/ggRj9kY2UwfBv33thgsVhHr9lU=">A AACGnicbVDNSgMxGMz6W+tftUcvwSJ4seyK oMeKF48V7Q90S8mm2TY0yS7Jt+Ky9E0Er/oa 3sSrF9/CRzBt92BbBwLDzDcwmSAW3IDrfjs rq2vrG5uFreL2zu7efungsGmiRFPWoJGIdD sghgmuWAM4CNaONSMyEKwVjG4mfuuRacMj9 QBpzLqSDBQPOSVgpV6p7AN7guzaZsa+4RLf n1m14lbdKfAy8XJSQTnqvdKP349oIpkCKog xHc+NoZsRDZwKNi76iWExoSMyYB1LFZHMdLN p+TE+sUofh5G2TwGeqn8TGZHGpDKwl5LA0C x6E/FfLx6mhlNjvZzN94DwqptxFSfAFJ3VC BOBIcKTnXCfa0ZBpJYQqrn9CaZDogkFu2bR TuQtDrJMmudVz616dxeVmpuPVUBH6BidIg9 dohq6RXXUQBSl6AW9ojfn2Xl3PpzP2emKk2f KaA7O1y+4FqES</latexit><latexit sha1_base 64="/ggRj9kY2UwfBv33thgsVhHr9lU=">A AACGnicbVDNSgMxGMz6W+tftUcvwSJ4seyK oMeKF48V7Q90S8mm2TY0yS7Jt+Ky9E0Er/oa 3sSrF9/CRzBt92BbBwLDzDcwmSAW3IDrfjs rq2vrG5uFreL2zu7efungsGmiRFPWoJGIdD sghgmuWAM4CNaONSMyEKwVjG4mfuuRacMj9 QBpzLqSDBQPOSVgpV6p7AN7guzaZsa+4RLf n1m14lbdKfAy8XJSQTnqvdKP349oIpkCKog xHc+NoZsRDZwKNi76iWExoSMyYB1LFZHMdLN p+TE+sUofh5G2TwGeqn8TGZHGpDKwl5LA0C x6E/FfLx6mhlNjvZzN94DwqptxFSfAFJ3VC BOBIcKTnXCfa0ZBpJYQqrn9CaZDogkFu2bR TuQtDrJMmudVz616dxeVmpuPVUBH6BidIg9 dohq6RXXUQBSl6AW9ojfn2Xl3PpzP2emKk2f KaA7O1y+4FqES</latexit>
Area ⇠ S + n
<latexit sha1_base 64="kS7JLQpEkofAQ5Kc8W1xE+pBUE0=">A AACGnicbVDNSgMxGMz6W+tftUcvwSIIQtkV QY8VLx4r2h/olpJNs21okl2Sb8Vl6ZsIXvU1 vIlXL76Fj2Da7sG2DgSGmW9gMkEsuAHX/XZ WVtfWNzYLW8Xtnd29/dLBYdNEiaasQSMR6X ZADBNcsQZwEKwda0ZkIFgrGN1M/NYj04ZH6 gHSmHUlGSgeckrASr1S2Qf2BNm1zYx9wyW+ P7Nqxa26U+Bl4uWkgnLUe6Ufvx/RRDIFVBB jOp4bQzcjGjgVbFz0E8NiQkdkwDqWKiKZ6Wb T8mN8YpU+DiNtnwI8Vf8mMiKNSWVgLyWBoV n0JuK/XjxMDafGejmb7wHhVTfjKk6AKTqrE SYCQ4QnO+E+14yCSC0hVHP7E0yHRBMKds2i nchbHGSZNM+rnlv17i4qNTcfq4CO0DE6RR6 6RDV0i+qogShK0Qt6RW/Os/PufDifs9MVJ8+ U0Rycr1+00KEQ</latexit><latexit sha1_base 64="kS7JLQpEkofAQ5Kc8W1xE+pBUE0=">A AACGnicbVDNSgMxGMz6W+tftUcvwSIIQtkV QY8VLx4r2h/olpJNs21okl2Sb8Vl6ZsIXvU1 vIlXL76Fj2Da7sG2DgSGmW9gMkEsuAHX/XZ WVtfWNzYLW8Xtnd29/dLBYdNEiaasQSMR6X ZADBNcsQZwEKwda0ZkIFgrGN1M/NYj04ZH6 gHSmHUlGSgeckrASr1S2Qf2BNm1zYx9wyW+ P7Nqxa26U+Bl4uWkgnLUe6Ufvx/RRDIFVBB jOp4bQzcjGjgVbFz0E8NiQkdkwDqWKiKZ6Wb T8mN8YpU+DiNtnwI8Vf8mMiKNSWVgLyWBoV n0JuK/XjxMDafGejmb7wHhVTfjKk6AKTqrE SYCQ4QnO+E+14yCSC0hVHP7E0yHRBMKds2i nchbHGSZNM+rnlv17i4qNTcfq4CO0DE6RR6 6RDV0i+qogShK0Qt6RW/Os/PufDifs9MVJ8+ U0Rycr1+00KEQ</latexit><latexit sha1_base 64="kS7JLQpEkofAQ5Kc8W1xE+pBUE0=">A AACGnicbVDNSgMxGMz6W+tftUcvwSIIQtkV QY8VLx4r2h/olpJNs21okl2Sb8Vl6ZsIXvU1 vIlXL76Fj2Da7sG2DgSGmW9gMkEsuAHX/XZ WVtfWNzYLW8Xtnd29/dLBYdNEiaasQSMR6X ZADBNcsQZwEKwda0ZkIFgrGN1M/NYj04ZH6 gHSmHUlGSgeckrASr1S2Qf2BNm1zYx9wyW+ P7Nqxa26U+Bl4uWkgnLUe6Ufvx/RRDIFVBB jOp4bQzcjGjgVbFz0E8NiQkdkwDqWKiKZ6Wb T8mN8YpU+DiNtnwI8Vf8mMiKNSWVgLyWBoV n0JuK/XjxMDafGejmb7wHhVTfjKk6AKTqrE SYCQ4QnO+E+14yCSC0hVHP7E0yHRBMKds2i nchbHGSZNM+rnlv17i4qNTcfq4CO0DE6RR6 6RDV0i+qogShK0Qt6RW/Os/PufDifs9MVJ8+ U0Rycr1+00KEQ</latexit><latexit sha1_base 64="kS7JLQpEkofAQ5Kc8W1xE+pBUE0=">A AACGnicbVDNSgMxGMz6W+tftUcvwSIIQtkV QY8VLx4r2h/olpJNs21okl2Sb8Vl6ZsIXvU1 vIlXL76Fj2Da7sG2DgSGmW9gMkEsuAHX/XZ WVtfWNzYLW8Xtnd29/dLBYdNEiaasQSMR6X ZADBNcsQZwEKwda0ZkIFgrGN1M/NYj04ZH6 gHSmHUlGSgeckrASr1S2Qf2BNm1zYx9wyW+ P7Nqxa26U+Bl4uWkgnLUe6Ufvx/RRDIFVBB jOp4bQzcjGjgVbFz0E8NiQkdkwDqWKiKZ6Wb T8mN8YpU+DiNtnwI8Vf8mMiKNSWVgLyWBoV n0JuK/XjxMDafGejmb7wHhVTfjKk6AKTqrE SYCQ4QnO+E+14yCSC0hVHP7E0yHRBMKds2i nchbHGSZNM+rnlv17i4qNTcfq4CO0DE6RR6 6RDV0i+qogShK0Qt6RW/Os/PufDifs9MVJ8+ U0Rycr1+00KEQ</latexit>
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Figure 5
In [11], it was conjectured that the complexity of unitary circuit U˜ is controlled by
11
e
1
2
(Smax−Smin). In this case, it implies complexity ∼ en.
Let’s look at the circuit in more detail. We first allow post selection. Here is one way
to implement U˜ †. Our goal is to realize the following map:
|i〉 →
∑
b,β,I′1
|b, β, I ′1〉U∗iβ,bI′1I0 for fixed I0
↵
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i
<latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZ DNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm 05t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH +fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0X GqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKl eSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B 9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEf YsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxl RM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqi InJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+ eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd 4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit ><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZ DNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm 05t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH +fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0X GqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKl eSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B 9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEf YsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxl RM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqi InJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+ eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd 4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit ><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZ DNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm 05t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH +fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0X GqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKl eSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B 9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEf YsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxl RM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqi InJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+ eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd 4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit ><latexit sha1_base64= "KO+ec64QaIzYaveVuGTAn/LSmFI=">AAACBnicbZ DNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm 05t26GQSZiZCCN0LbvU13IlbX8O38BGctlnY1gsDH +fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0X GqGLZZLGL1GFCNgktsG24EPiYKaRQI7AaTu5nffUKl eSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B 9Wf/jBmaYTSMEG17nluYvycKsOZwGmln2pMKJvQEf YsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxl RM9ar3kz810vGmeZMW6+g5RwmvPVzLpPUoGSLGGEqi InJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+ eq7rl1r3Vda7hFWWU4g3O4BA9uoAH30IQ2MEB4gVd 4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit >
U
<lat exit s ha1_ba se64=" tOGqKj /QlBtX qXQsI8 0WdV1A Zr0="> AAACBn icbZDN SsNAFI Vv6l+t f1WXbg aL4Kok Iuiy4M ZlC7YV 2lAm05 t26GQS ZiZCCN 0LbvU1 3IlbX8 O38BGc tlnY1g sDH+fc C2dOkA iujet+ O6WNza 3tnfJu ZW//4P CoenzS 0XGqGL ZZLGL1 GFCNgk tsG24E PiYKaR QI7AaT u5nffU KleSwf TJagH9 GR5CFn 1Fip1R 5Ua27d nQ9ZB6 +AGhTT HFR/+s OYpRFK wwTVuu e5ifFz qgxnAq eVfqox oWxCR9 izKGmE 2s/nQa fkwipD EsbKPm nIXP17 kdNI6y wK7GZE zVivej PxXy8Z Z5ozbb 2ClnOY 8NbPuU xSg5It YoSpIC Yms07I kCtkRm QWKFPc /oSwMV WUGdtc xVbkrR ayDp2r uufWvd Z1reEW ZZXhDM 7hEjy4 gQbcQx PawADh BV7hzX l23p0P 53OxWn KKm1NY GufrFw bBmT0= </late xit><lat exit s ha1_ba se64=" tOGqKj /QlBtX qXQsI8 0WdV1A Zr0="> AAACBn icbZDN SsNAFI Vv6l+t f1WXbg aL4Kok Iuiy4M ZlC7YV 2lAm05 t26GQS ZiZCCN 0LbvU1 3IlbX8 O38BGc tlnY1g sDH+fc C2dOkA iujet+ O6WNza 3tnfJu ZW//4P CoenzS 0XGqGL ZZLGL1 GFCNgk tsG24E PiYKaR QI7AaT u5nffU KleSwf TJagH9 GR5CFn 1Fip1R 5Ua27d nQ9ZB6 +AGhTT HFR/+s OYpRFK wwTVuu e5ifFz qgxnAq eVfqox oWxCR9 izKGmE 2s/nQa fkwipD EsbKPm nIXP17 kdNI6y wK7GZE zVivej PxXy8Z Z5ozbb 2ClnOY 8NbPuU xSg5It YoSpIC Yms07I kCtkRm QWKFPc /oSwMV WUGdtc xVbkrR ayDp2r uufWvd Z1reEW ZZXhDM 7hEjy4 gQbcQx PawADh BV7hzX l23p0P 53OxWn KKm1NY GufrFw bBmT0= </late xit><lat exit s ha1_ba se64=" tOGqKj /QlBtX qXQsI8 0WdV1A Zr0="> AAACBn icbZDN SsNAFI Vv6l+t f1WXbg aL4Kok Iuiy4M ZlC7YV 2lAm05 t26GQS ZiZCCN 0LbvU1 3IlbX8 O38BGc tlnY1g sDH+fc C2dOkA iujet+ O6WNza 3tnfJu ZW//4P CoenzS 0XGqGL ZZLGL1 GFCNgk tsG24E PiYKaR QI7AaT u5nffU KleSwf TJagH9 GR5CFn 1Fip1R 5Ua27d nQ9ZB6 +AGhTT HFR/+s OYpRFK wwTVuu e5ifFz qgxnAq eVfqox oWxCR9 izKGmE 2s/nQa fkwipD EsbKPm nIXP17 kdNI6y wK7GZE zVivej PxXy8Z Z5ozbb 2ClnOY 8NbPuU xSg5It YoSpIC Yms07I kCtkRm QWKFPc /oSwMV WUGdtc xVbkrR ayDp2r uufWvd Z1reEW ZZXhDM 7hEjy4 gQbcQx PawADh BV7hzX l23p0P 53OxWn KKm1NY GufrFw bBmT0= </late xit><lat exit s ha1_ba se64=" tOGqKj /QlBtX qXQsI8 0WdV1A Zr0="> AAACBn icbZDN SsNAFI Vv6l+t f1WXbg aL4Kok Iuiy4M ZlC7YV 2lAm05 t26GQS ZiZCCN 0LbvU1 3IlbX8 O38BGc tlnY1g sDH+fc C2dOkA iujet+ O6WNza 3tnfJu ZW//4P CoenzS 0XGqGL ZZLGL1 GFCNgk tsG24E PiYKaR QI7AaT u5nffU KleSwf TJagH9 GR5CFn 1Fip1R 5Ua27d nQ9ZB6 +AGhTT HFR/+s OYpRFK wwTVuu e5ifFz qgxnAq eVfqox oWxCR9 izKGmE 2s/nQa fkwipD EsbKPm nIXP17 kdNI6y wK7GZE zVivej PxXy8Z Z5ozbb 2ClnOY 8NbPuU xSg5It YoSpIC Yms07I kCtkRm QWKFPc /oSwMV WUGdtc xVbkrR ayDp2r uufWvd Z1reEW ZZXhDM 7hEjy4 gQbcQx PawADh BV7hzX l23p0P 53OxWn KKm1NY GufrFw bBmT0= </late xit>
|I0i hI0|
<latexit sha1_base64= "ruaVSKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZ DNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ 9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAx zn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk 4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jF YvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p +EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZp TDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhf q34ucREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXX s5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJF SbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHS FmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6 xfKyqCU</latexit><latexit sha1_base64= "ruaVSKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZ DNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ 9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAx zn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk 4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jF YvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p +EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZp TDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhf q34ucREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXX s5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJF SbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHS FmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6 xfKyqCU</latexit><latexit sha1_base64= "ruaVSKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZ DNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ 9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAx zn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk 4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jF YvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p +EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZp TDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhf q34ucREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXX s5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJF SbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHS FmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6 xfKyqCU</latexit><latexit sha1_base64= "ruaVSKJbOFjIHSm34bIvci4KJ3U=">AAACGXicbZ DNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ 9KYdOpmEmYkYQp9EcKuv4U7cuvItfASnaRa29cLAx zn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk 4lhTaNeSx7AVHAmYC2ZppDL5FAooBDN5jczPzuI0jF YvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p +EUg1fBLaGOymn59s9gGNM0AqEpJ0r1XSfRXk6kZp TDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhf q34ucREplUWA2I6LHatmbif96yThTjCrjlbSYQ4fXX s5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJF SbMqumIne5kFXoXDRcp+HeX9abTllWBZ2gU3SOXHS FmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6 xfKyqCU</latexit>
I 01
<latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3Opv uBO3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzH F6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDR TojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDIN XL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffc A/ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==< /latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3Opv uBO3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzH F6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDR TojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDIN XL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffc A/ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==< /latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3Opv uBO3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzH F6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDR TojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDIN XL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffc A/ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==< /latexit><latexit sha1_base64="nbLuPgKggxVnqbHHCkB9 Galj9oY=">AAACCXicdVDLSsNAFJ3UV62vqks3g0V0FSY1tHVXcKO7CrYV2lAm00kzdPJgZiKE0C8Q3Opv uBO3foV/4Sc4aSNY0QMXDufcC+ceN+ZMKoQ+jNLK6tr6RnmzsrW9s7tX3T/oySgRhHZJxCNx52JJOQtpVzH F6V0sKA5cTvvu9DL3+/dUSBaFtyqNqRPgScg8RrDKpeuRdTqq1pB50WrU7QZEJkJNq27lpN60z21oaSVHDR TojKqfw3FEkoCGinAs5cBCsXIyLBQjnM4qw0TSGJMpntCBpiEOqHSyedYZPNHKGHqR0BMqOFd/XmQ4kDIN XL0ZYOXL314u/unFfioZkdor2HIO5bWcjIVxomhIFjG8hEMVwbwWOGaCEsVTTTARTH8CiY8FJkqXV9EVffc A/ye9umkh07qxa21UlFUGR+AYnAELNEEbXIEO6AICfPAInsCz8WC8GK/G22K1ZBQ3h2AJxvsX9qeaSA==< /latexit>
 
<latexit sha1_base64="Cq1uIAJVt+HyG9enNoaa 0EeHT1o=">AAACCnicdZDNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeSSTNtaCYzJBlhGPoGglt9 DXfi1pfwLXwEM+0IVvRC4OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro4SRZlLIxGpvk80E1wy13A jWD9WjIS+YD1/dp37vXumNI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAjStkodVq1nET4tyyUwXFdE aVz+E4oknIpKGCaD3AKDZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjCIlH3SwIX68yIjodZp6NvN kJip/u3l4p9ePE01p9p6Ba3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP0JpFOiCDW2vbKt6LsH+D9 06zWMavj2stpGRVklcArOwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcnICVcd6/AJ5Gmz4=</lat exit><latexit sha1_base64="Cq1uIAJVt+HyG9enNoaa 0EeHT1o=">AAACCnicdZDNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeSSTNtaCYzJBlhGPoGglt9 DXfi1pfwLXwEM+0IVvRC4OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro4SRZlLIxGpvk80E1wy13A jWD9WjIS+YD1/dp37vXumNI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAjStkodVq1nET4tyyUwXFdE aVz+E4oknIpKGCaD3AKDZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjCIlH3SwIX68yIjodZp6NvN kJip/u3l4p9ePE01p9p6Ba3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP0JpFOiCDW2vbKt6LsH+D9 06zWMavj2stpGRVklcArOwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcnICVcd6/AJ5Gmz4=</lat exit><latexit sha1_base64="Cq1uIAJVt+HyG9enNoaa 0EeHT1o=">AAACCnicdZDNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeSSTNtaCYzJBlhGPoGglt9 DXfi1pfwLXwEM+0IVvRC4OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro4SRZlLIxGpvk80E1wy13A jWD9WjIS+YD1/dp37vXumNI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAjStkodVq1nET4tyyUwXFdE aVz+E4oknIpKGCaD3AKDZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjCIlH3SwIX68yIjodZp6NvN kJip/u3l4p9ePE01p9p6Ba3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP0JpFOiCDW2vbKt6LsH+D9 06zWMavj2stpGRVklcArOwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcnICVcd6/AJ5Gmz4=</lat exit><latexit sha1_base64="Cq1uIAJVt+HyG9enNoaa 0EeHT1o=">AAACCnicdZDNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeSSTNtaCYzJBlhGPoGglt9 DXfi1pfwLXwEM+0IVvRC4OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro4SRZlLIxGpvk80E1wy13A jWD9WjIS+YD1/dp37vXumNI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAjStkodVq1nET4tyyUwXFdE aVz+E4oknIpKGCaD3AKDZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjCIlH3SwIX68yIjodZp6NvN kJip/u3l4p9ePE01p9p6Ba3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP0JpFOiCDW2vbKt6LsH+D9 06zWMavj2stpGRVklcArOwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcnICVcd6/AJ5Gmz4=</lat exit>
 
<latexit sha1_base64= "Cq1uIAJVt+HyG9enNoaa0EeHT1o=">AAACCnicdZ DNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeS STNtaCYzJBlhGPoGglt9DXfi1pfwLXwEM+0IVvRC4 OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro 4SRZlLIxGpvk80E1wy13AjWD9WjIS+YD1/dp37vXum NI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAj StkodVq1nET4tyyUwXFdEaVz+E4oknIpKGCaD3AKD ZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjC IlH3SwIX68yIjodZp6NvNkJip/u3l4p9ePE01p9p6B a3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP 0JpFOiCDW2vbKt6LsH+D906zWMavj2stpGRVklcAr OwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcn ICVcd6/AJ5Gmz4=</latexit><latexit sha1_base64= "Cq1uIAJVt+HyG9enNoaa0EeHT1o=">AAACCnicdZ DNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeS STNtaCYzJBlhGPoGglt9DXfi1pfwLXwEM+0IVvRC4 OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro 4SRZlLIxGpvk80E1wy13AjWD9WjIS+YD1/dp37vXum NI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAj StkodVq1nET4tyyUwXFdEaVz+E4oknIpKGCaD3AKD ZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjC IlH3SwIX68yIjodZp6NvNkJip/u3l4p9ePE01p9p6B a3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP 0JpFOiCDW2vbKt6LsH+D906zWMavj2stpGRVklcAr OwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcn ICVcd6/AJ5Gmz4=</latexit><latexit sha1_base64= "Cq1uIAJVt+HyG9enNoaa0EeHT1o=">AAACCnicdZ DNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeS STNtaCYzJBlhGPoGglt9DXfi1pfwLXwEM+0IVvRC4 OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro 4SRZlLIxGpvk80E1wy13AjWD9WjIS+YD1/dp37vXum NI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAj StkodVq1nET4tyyUwXFdEaVz+E4oknIpKGCaD3AKD ZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjC IlH3SwIX68yIjodZp6NvNkJip/u3l4p9ePE01p9p6B a3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP 0JpFOiCDW2vbKt6LsH+D906zWMavj2stpGRVklcAr OwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcn ICVcd6/AJ5Gmz4=</latexit><latexit sha1_base64= "Cq1uIAJVt+HyG9enNoaa0EeHT1o=">AAACCnicdZ DNSgMxFIUz/tb6V3XpJlgEVyUpYttdwY3LCk5baIeS STNtaCYzJBlhGPoGglt9DXfi1pfwLXwEM+0IVvRC4 OOce+Hk+LHg2iD04aytb2xubZd2yrt7+weHlaPjro 4SRZlLIxGpvk80E1wy13AjWD9WjIS+YD1/dp37vXum NI/knUlj5oVkInnAKTFWcoc+M2RUqaIaQghjDHPAj StkodVq1nET4tyyUwXFdEaVz+E4oknIpKGCaD3AKD ZeRpThVLB5eZhoFhM6IxM2sChJyLSXLcLO4blVxjC IlH3SwIX68yIjodZp6NvNkJip/u3l4p9ePE01p9p6B a3mMEHTy7iME8MkXcYIEgFNBPNe4JgrRo1ILRCquP 0JpFOiCDW2vbKt6LsH+D906zWMavj2stpGRVklcAr OwAXAoAHa4AZ0gAso4OARPIFn58F5cV6dt+XqmlPcn ICVcd6/AJ5Gmz4=</latexit>
b
<latexit sha1_base64="ZDwWKN7yw2msQXedaYFq Y5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU1 3IlbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDe CdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/rDmKYRk4YKon XPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNM c6qtV6jVHCa88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmKrWjZA/pftC9cD7te87JWx0V ZZTiBUzgHD66hDnfQgBZQYPAEz/DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwWKN7yw2msQXedaYFq Y5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU1 3IlbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDe CdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/rDmKYRk4YKon XPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNM c6qtV6jVHCa88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmKrWjZA/pftC9cD7te87JWx0V ZZTiBUzgHD66hDnfQgBZQYPAEz/DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwWKN7yw2msQXedaYFq Y5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU1 3IlbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDe CdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/rDmKYRk4YKon XPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNM c6qtV6jVHCa88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmKrWjZA/pftC9cD7te87JWx0V ZZTiBUzgHD66hDnfQgBZQYPAEz/DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit><latexit sha1_base64="ZDwWKN7yw2msQXedaYFq Y5QjsRs=">AAACBnicdZDNSgMxFIXv1L9a/6ou3QSL4GrIiKLLghuXLdgfaIeSSTNtaCYzJBlhKN0LbvU1 3IlbX8O38BHMtFOwohcCh+/cCycnSATXBuNPp7S2vrG5Vd6u7Ozu7R9UD4/aOk4VZS0ai1h1A6KZ4JK1DDe CdRPFSBQI1gkmt7nfeWBK81jemyxhfkRGkoecEmNRMxhUa9i9wvkg7OKlKIhXkBoU0xhUv/rDmKYRk4YKon XPw4nxp0QZTgWbVfqpZgmhEzJiPSsliZj2p/OgM3RmyRCFsbJPGjSnPy+mJNI6iwK7GREz1r+9HP7pJeNM c6qtV6jVHCa88adcJqlhki5ihKlAJkZ5J2jIFaNGZFYQqrj9CaJjogg1trmKrWjZA/pftC9cD7te87JWx0V ZZTiBUzgHD66hDnfQgBZQYPAEz/DiPDqvzpvzvlgtOcXNMayM8/ENK7mZVA==</latexit>
i
<latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU1 3IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24 EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYv ycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g 5RwmvPVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O 4BA9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU1 3IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24 EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYv ycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g 5RwmvPVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O 4BA9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU1 3IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24 EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYv ycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g 5RwmvPVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O 4BA9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit><latexit sha1_base64="KO+ec64QaIzYaveVuGTA n/LSmFI=">AAACBnicbZDNSsNAFIVv6l+tf1WXbgaL4KokIuiy4MZlC7YV2lAm05t26GQSZiZCCN0LbvU1 3IlbX8O38BGctlnY1gsDH+fcC2dOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGL1GFCNgktsG24 EPiYKaRQI7AaTu5nffUKleSwfTJagH9GR5CFn1FipxQfVmlt350PWwSugBsU0B9Wf/jBmaYTSMEG17nluYv ycKsOZwGmln2pMKJvQEfYsShqh9vN50Cm5sMqQhLGyTxoyV/9e5DTSOosCuxlRM9ar3kz810vGmeZMW6+g 5RwmvPVzLpPUoGSLGGEqiInJrBMy5AqZEZkFyhS3PyFsTBVlxjZXsRV5q4WsQ+eq7rl1r3Vda7hFWWU4g3O 4BA9uoAH30IQ2MEB4gVd4c56dd+fD+Vyslpzi5hSWxvn6BSdpmVE=</latexit>
|I0i hI0|
<latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv 4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2Zpp DL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGN M0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmb if96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+H eX9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv 4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2Zpp DL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGN M0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmb if96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+H eX9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv 4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2Zpp DL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGN M0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmb if96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+H eX9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit><latexit sha1_base64="ruaVSKJbOFjIHSm34bIv ci4KJ3U=">AAACGXicbZDNSsNAFIUn/tb6F+vSzWARXJVEBF0W3Oiugv2BNoTJ9KYdOpmEmYkYQp9EcKuv 4U7cuvItfASnaRa29cLAxzn3wpkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9U6Kk4lhTaNeSx7AVHAmYC2Zpp DL5FAooBDN5jczPzuI0jFYvGgswS8iIwECxkl2ki+XRtMQOd3vjMdBJIU4Nt1p+EUg1fBLaGOymn59s9gGN M0AqEpJ0r1XSfRXk6kZpTDtDpIFSSETsgI+gYFiUB5eZF9is+MMsRhLM0TGhfq34ucREplUWA2I6LHatmb if96yThTjCrjlbSYQ4fXXs5EkmoQdB4jTDnWMZ7VhIdMAtU8M0CoZOYnmI6JJFSbMqumIne5kFXoXDRcp+H eX9abTllWBZ2gU3SOXHSFmugWtVAbUfSEXtArerOerXfrw/qcr65Z5c0xWhjr6xfKyqCU</latexit>
n Bell pairs
<latexit sha1_base64= "aIoM6oPWQgLpC4XwyDrMCFZEoHg=">AAACGnicbZ DNSgMxFIUz/tb6N9qlm2ARXJUZEXRZdOOygv2BtpRM etuGZjJDckcchr6J4FZfw524deNb+Aim7Sxs64XAx zn3wskJYikMet63s7a+sbm1Xdgp7u7tHxy6R8cNEy WaQ51HMtKtgBmQQkEdBUpoxRpYGEhoBuPbqd98BG1E pB4wjaEbsqESA8EZWqnnljoIT5gpegNS0pgJbSY9t +xVvNnQVfBzKJN8aj33p9OPeBKCQi6ZMW3fi7GbMY 2CS5gUO4mBmPExG0LbomIhmG42Cz+hZ1bp00Gk7VN IZ+rfi4yFxqRhYDdDhiOz7E3Ff714lBrBjfVyWsyBg +tuJlScICg+jzFIJMWITnuifaGBo0wtMK6F/QnlI6 YZR9tm0VbkLxeyCo2Liu9V/PvLctXLyyqQE3JKzol PrkiV3JEaqRNOUvJCXsmb8+y8Ox/O53x1zclvSmRhn K9f6PqhMg==</latexit><latexit sha1_base64= "aIoM6oPWQgLpC4XwyDrMCFZEoHg=">AAACGnicbZ DNSgMxFIUz/tb6N9qlm2ARXJUZEXRZdOOygv2BtpRM etuGZjJDckcchr6J4FZfw524deNb+Aim7Sxs64XAx zn3wskJYikMet63s7a+sbm1Xdgp7u7tHxy6R8cNEy WaQ51HMtKtgBmQQkEdBUpoxRpYGEhoBuPbqd98BG1E pB4wjaEbsqESA8EZWqnnljoIT5gpegNS0pgJbSY9t +xVvNnQVfBzKJN8aj33p9OPeBKCQi6ZMW3fi7GbMY 2CS5gUO4mBmPExG0LbomIhmG42Cz+hZ1bp00Gk7VN IZ+rfi4yFxqRhYDdDhiOz7E3Ff714lBrBjfVyWsyBg +tuJlScICg+jzFIJMWITnuifaGBo0wtMK6F/QnlI6 YZR9tm0VbkLxeyCo2Liu9V/PvLctXLyyqQE3JKzol PrkiV3JEaqRNOUvJCXsmb8+y8Ox/O53x1zclvSmRhn K9f6PqhMg==</latexit><latexit sha1_base64= "aIoM6oPWQgLpC4XwyDrMCFZEoHg=">AAACGnicbZ DNSgMxFIUz/tb6N9qlm2ARXJUZEXRZdOOygv2BtpRM etuGZjJDckcchr6J4FZfw524deNb+Aim7Sxs64XAx zn3wskJYikMet63s7a+sbm1Xdgp7u7tHxy6R8cNEy WaQ51HMtKtgBmQQkEdBUpoxRpYGEhoBuPbqd98BG1E pB4wjaEbsqESA8EZWqnnljoIT5gpegNS0pgJbSY9t +xVvNnQVfBzKJN8aj33p9OPeBKCQi6ZMW3fi7GbMY 2CS5gUO4mBmPExG0LbomIhmG42Cz+hZ1bp00Gk7VN IZ+rfi4yFxqRhYDdDhiOz7E3Ff714lBrBjfVyWsyBg +tuJlScICg+jzFIJMWITnuifaGBo0wtMK6F/QnlI6 YZR9tm0VbkLxeyCo2Liu9V/PvLctXLyyqQE3JKzol PrkiV3JEaqRNOUvJCXsmb8+y8Ox/O53x1zclvSmRhn K9f6PqhMg==</latexit><latexit sha1_base64= "aIoM6oPWQgLpC4XwyDrMCFZEoHg=">AAACGnicbZ DNSgMxFIUz/tb6N9qlm2ARXJUZEXRZdOOygv2BtpRM etuGZjJDckcchr6J4FZfw524deNb+Aim7Sxs64XAx zn3wskJYikMet63s7a+sbm1Xdgp7u7tHxy6R8cNEy WaQ51HMtKtgBmQQkEdBUpoxRpYGEhoBuPbqd98BG1E pB4wjaEbsqESA8EZWqnnljoIT5gpegNS0pgJbSY9t +xVvNnQVfBzKJN8aj33p9OPeBKCQi6ZMW3fi7GbMY 2CS5gUO4mBmPExG0LbomIhmG42Cz+hZ1bp00Gk7VN IZ+rfi4yFxqRhYDdDhiOz7E3Ff714lBrBjfVyWsyBg +tuJlScICg+jzFIJMWITnuifaGBo0wtMK6F/QnlI6 YZR9tm0VbkLxeyCo2Liu9V/PvLctXLyyqQE3JKzol PrkiV3JEaqRNOUvJCXsmb8+y8Ox/O53x1zclvSmRhn K9f6PqhMg==</latexit>
U †
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Figure 6
In Figure 6, we start from S − n qubits in initial state i. We also prepare n extra Bell
pairs. We have state
|ψinitial〉 =
∑
β
|β〉 |β〉 |i〉︸ ︷︷ ︸
S qubits
(3.7)
Combining one half the Bell pairs and the initial S − n qubits, together we have S
qubits (Equation (3.7)). We apply U † to these S qubits. We get state
|ψ1〉 =
∑
β
|β〉
∑
b,I′1,I
′
0
|b, I ′1〉︸ ︷︷ ︸
S − 2n qubits
|I ′0〉︸︷︷︸
2n qubits
U∗iβ,bI′1I′0
Now we project the 2n qubits corresponding to index I ′0 to state I0. We get the state we
want.
(|I0〉 〈I0|) |ψ1〉 =
∑
β,b,I′1
|β〉 |b, I ′1〉︸ ︷︷ ︸
S − n qubits
U∗iβ,bI′1I0 |I0〉
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If we allow post-selection, its tensor network complexity mostly comes from U and is
still controlled by the volume / action of the bulk region from the operator to the boundary.
Here we make some comments on this post selection. If we keep the entire system, we
have initial state
∑
i,α |i〉 |α〉Uiα,aI1I0 . Those qubits represented by i (subsystem A) and
those qubits represented by α (subsystem A¯) are entangled in a particular way such that
when evolving backward by U †, the extra spin qubit |a〉 comes out. Now we replace the
subsystem A¯ by one half of n Bell pairs that’s not entangled with subsystem A, i.e., we
have initial state
∑
β,i,α |β〉 (|β〉 |i〉)Uiα,aI |α〉. We look at the bulk dual of the subsystem
represented by the second β and subsystem A represented by i. As the two subsystems
are unentangled, their dual will be a disconnected pair of spacetime but there is certain
probability that they are connected. We evolve backward in time by U †. When we do
post selection, we project onto the part of the wavefunction for which the two regions are
initially connected. As the probability of success in projection is e−2n, one expects that
initially there is probability e−2n for the two regions to be connected.
In [19][11] it was shown that instead of doing post selection, one can apply unitary
operator to achieve this, but one needs to run the circuit U O(en) times. It gives unitary
circuit complexity C(U)en as predicted by Python’s lunch.
3.3 Comparison with exterior operator reconstruction
One may be surprised that it’s not so complex to apply an operator in the interior. Here,
we need to differentiate between two concepts, the complexity to figure out an operator
and the complexity to apply an operator once it is known. Petz map is based on the
knowledge of the code subspace, i.e., the knowledge of the horizontal circuit lying between
the bulk operator and the boundary. In [13] it was shown that it can be very complex to
figure out the horizontal circuit. Here is one of their setups. Consider a subset of boundary
states that can be generated by perturbing the time evolution of thermofield double up
to time T with l  S simple operators, i.e., the horizontal circuits are black hole time
evolution perturbed at various points and the perturbations are separated by more than
scrambling time. Their claim is that it would be very difficult (complexity at least eS) to
distinguish such states from Haar-random states.
We’ve seen that in order to apply Petz map to reconstruct the interior operator, one
needs knowledge of this horizontal circuit. So it can be very complex to figure out the
operator reconstruction. The complexity of doing this can be at least exponential in
the complexity of the operator[13][20]. However, once the horizontal circuit is given, the
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reconstructed operator itself may not be that complex depending on how many qubits one
loses access to.
On the other hand, to reconstruct an exterior operator from HKLL, no such fine-tuned
knowledge is needed. For example, with a black hole background, all one needs to know
is the mass, charge e.t.c of the black hole. This is the essential difference between the
interior and exterior operator reconstruction.
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A Petz map of perturbed thermofield double
Start from the state
ψ0 =
1√
N
∑
I
|a, I〉A |I〉B
After the time evolution, it becomes
ψ1 =
1√
N
∑
I
∑
i
|i〉A Ui,aI |I〉B
The encoding is given by
V : Hcode → HCFT
|a〉 → 1√
N
∑
I
∑
i
|i〉A Ui,aI |I〉B
trB(VWV
†) =
1
N
trB
(|i, I〉 〈i′, I ′|Ui,aIWabU∗i′,bI′)
=
1
N
∑
i,j
|i〉 〈j|
∑
I,a,b
Ui,aIWabU
∗
j,bI
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σA = trB(V V
†) =
1
N
∑
i,j
|i〉 〈j|
∑
I,a
Ui,aIU
∗
j,aI =
1
N
1A
The Petz map gives
WA = σ
− 1
2
A trB(VWV
†)σ
− 1
2
A = UWU
†
B Growth of the wormhole
We compute the growth of the wormhole after a perturbation in JT gravity. We write AdS2
as a hyperboloid inR2,1. In embedding coordinates, it is given by−(Y −1)2−(Y 0)2+(Y 1)2 =
−1 . The metric in R2,1 is given by ds2 = −(dY −1)2 − (dY 0)2 + (dY 1)2. The boundary
particle trajectory satisfies given by X2 = 0, X˙2 = −1. [21]
Without perturbation, the right boundary trajectory is given by
XR(t) =
β
2pi
(
1, sinh
(
2pi
β
t
)
, cosh
(
2pi
β
t
))
A massless particle coming in at t = 0 carries SL(2) charge
q =
∆S
2pi
(
1, sinh
(
2pi
β
tm
)
, cosh
(
2pi
β
tm
))
Before the particle comes in, the horizon is given by (1, Y 0, Y 1 = Y 0). The particle
trajectory is given by q ·Y = 0. The intersection of the particle trajectory with the horizon
is given by P = (1, e
2pi
β
tm , e
2pi
β
tm).
After the spin comes in, the new boundary trajectory is given by
X˜R(t) =
β
2pi
(
1− ∆S
S − S0
)(
1, sinh
(
2pi
β
t
)
, cosh
(
2pi
β
t
))
+
β
2pi
∆S
S − S0
(
cosh
(
2pi
β
(t− tm)
)
, sinh
(
2pi
β
tm
)
, cosh
(
2pi
β
tm
))
+
β
2pi
∆S
S − S0
2pi
β
(t− tm)
(
0, cosh
(
2pi
β
t
)
, sinh
(
2pi
β
t
))
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−X˜R(t) · P = − β
2pi
(
1− ∆S
S − S0
)(
e−
2pi
β
(t−tm) − 1
)
− β
2pi
∆S
S − S0
(
1− cosh
(
2pi
β
(t− tm)
))
+
β
2pi
∆S
S − S0
2pi
β
(t− tm)e−
2pi
β
(t−tm)
≈ β
2pi
(
1− ∆S
S − S0
)[
1 +
β
2pi
(
cosh
(
2pi
β
(t− tm)
)
− 1
)]
The geodesic distance
d = const + log
(
1 +
β
2pi
[
cosh
(
2pi
β
(t− tm)
)
− 1
])
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